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THE STORY OF ATOMIC 
ENERGY. 


VIII—THE QUANTUM THEORY AND 
CHEMISTRY. 


By Dr. Freperick Soppy, F.R.8.* 
(Concluded from page 123.) 
Static Cusic-Mopret Atom. 


Or great influence in determining the present 
quantum interpretation of the Periodic Law was a 
curious relation, noticed by Rydberg in 1914, that 
the atomic numbers of Group O elements follow the 
sequence 

N = 2 (1? + 2% + 2% + 3% + 3* + 4?) 
taking one, two, three . . . terms at a time up to 
all six. That is, they are 2, 10, 18, 36, 54, 86. 
This merely formulates mathematically the known 
fact that the successive periods, counting hydrogen 
and helium as constituting the first period of two 
elements, consist of 2, 8, 8, 18, 18, 32 elements. 
But the feature that this relation as above written 
masks rather than reveals is, in the writer’s view, 
perhaps the most important feature of the whole 
Periodic Law, and may be termed the Principle of 
Symmetry. It may be best illustrated by the 


SODIUM 








FLUORINE 


outside the core of the atom of the former to fill 
the vacant corners of the still incomplete cube of the 
core of the latter. The word “core” is used in 
this connection for the nucleus and completed shells 
of the basic element without its external valency 
electrons, and for the nucleus and completed shells 
of the acidic element with the vacant corners of 
the outermost shell filled up with electrons, or in 
other words, the electronic systems of the two 
cores are the same as that of the preceding and the 
succeeding Group O element, respectively. Thus 
sodium fluoride consists of the quite separate sodium 
core and the fluorine core, both with the electronic 
structure of neon. But the nucleus carries, for 
sodium, one unit more positive charge than for neon, 
thus constituting it the positive sodium ion, and, 
for fluorine, one unit of positive electricity less than 
for neon, thus constituting it the negative fluorine 
ion. There is, strictly ing, no chemical 
affinity whatever between these two completely 
non-valent cores. They have to co-exist in equal 
numbers because of their opposite electric charges 
in order that the whole may be electrically neutral. 

Fig. 50 illustrates the union of polar elements 
on the cubic-model atom. The case illustrated, of 
the alkali metals uniting with halogens, shows that 
there is no chemical union, but the oppositely- 
charged ions must always exist in equal numbers to 
preserve the electric neutrality of the compound. 
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Fig. 50. Union or THE Potak ELEMENTS ON THE CuBIC-MopzL Atom. 


Group II elements of the alkaline earths, from which 
the change from the regular sequence starts, in the 
development of the inner shells. In these Group II 
elements, the order of the numbers of electrons in 
successive shells or rings is the same whether 
reckoned from the nucleus outwards, or in the 
reverse direction. Thus, enclosing the completed 
shells in brackets, that on the left being nearest to 
the nucleus, we have for the Group II elements the 
following atomic numbers and electronic structures : 
4.Be 
(2) 2, 
12.Mg 
(2) (8) 2, 
20.Ca 
(2) (8) (8) 2, 
38.8r 
(2) (8) (18) (8) 2, 


56.Ba 
(2) (8) (18) (18) (8) 2, 
88.Ra 
(2) (8) (18) (32) (18) (8) 2. 
This indicates that the regular sequence elements 
always possess an outermost completed shell of 
eight electrons, the octet before mentioned. It is 
upon this feature that the static model atom, known 
as the cubic atom, proposed by G. N. Lewis and 
developed by Irving Langmuir in the United States, 
is based. 
PoLaR COMPOUNDS. 

In this, the atom is represented by a cube, a 
central core with eight electrons at the corners, and 
the chemical union between the regular-sequence 
elements—that is, those at either end of the succes- 
sive periods showing, respectively, electropositive 
or basic, and electronegative or acidic character— 
is due to the transference of the excess electrons 





* We have arranged with Dr. Soddy to publish his new 
book, The Story of Atomic Energy, in the form of a series of 
articles which are appearing at fortnightly intervals 
approximately. Dr. Soddy, however, retains the copy- 
Tight, therefore no extract may be made from these 
articles without his permission.—Ep. E. 





The two ions are argon gases, with an additional 
charge on the nucleus for those of the alkali metals, 
and one in deficit for the halogen ions, respectively. 

The combining forces in such polar compounds 
are purely electrical, and are of collossal magnitude. 
The charge on a milligram of hydrogen ion, H+, 
would electrify a sphere the size of the earth to a 
potential of 100,000 volts. If this hydrogen ion 
could be put into a vessel without losing its charge 
to the walls, and these latter were of the strength 
of a modern gun of large calibre, the mutual repul- 
sion of the ions would burst the vessel long before 
enough hydrogen had been introduced to show its 
spectrum as in a vacuum tube. This sufficiently 
explains one type of chemical combination, that of 
polar compounds as they are called, which comprise 
the mineral acids, bases and salts, and in general 
are electrolytes in the fused state, or in aqueous 
solution. 


Non-Potar ComPounns. 


The vast. majority of chemical compounds, 
however, are not polar and do not conduct the elec- 
tric current electrolytically in liquid form. These 
the cubic-model atom explains by a suitable re- 
arrangement and redistribution of the electrons in 
the outermost shells of the two or more atoms, or 
groups of atoms, combining in such a manner as 
to effect an economy in the number required to 
fill the vacant corners of their octets.. The cores 
so resulting are in this case united together. For 
these, two classes of non-polar compounds are recog- 
nised though, in some very interesting compounds, 
both polar and non-polar linkages may occur in the 
same molecule, and this frequently produces the 
relatively unusual property of conferring on inorganic 
salt-like compounds the power of uniting readily | P°O™ 
with organic compounds. Thus mercuric iodide, 
HglI,, forms liquid complexes with organic solvents, 
such as ether, because its crystal space lattice is 
made of layers of mercury ions, Hg++, separated 
by two contiguous layers of iodine ions, I—, the union 
between these latter being non-polar and of the 
type now to be described. 

The simplest possible examples are the diatomic 
elementary gases, of which fluorine, F,, may be 





taken as typical. Here, by joining two fluorine 
atoms along an edge of each octet, the vacant corner 
of each is filled by an electron of the other octet. 
In this way each atom in the fluorine molecule 
shares a pair of electrons with the other atom. A 
simple mode of representing this is to use dots for 
the unshared and crosses for the shared electrons, 
and on this plan the union of two fluorine atoms is 
represented by the equation :F'+.F:-:F2—:. But only 
single bonds, as F — F, can be thus represented. 
Double bonds as O=O can be su to 
result from the union of the two cubes, face to face, 
but triple bonds, as N = N, cannot be represented 
on this model. 

This idea, that a single chemical bond can be due 
to a pair of electrons was quite new when first 
proposed, and it has proved itself of fundamental 
importance in chemistry. But the “electron-pair ” 
involved must not be confounded with a more recent, 
and even more fundamental, “ electron-pair” 
that has reference to the decomposition of the 
photon into a positive and a negative electron, 
or positron and negatron as they are now termed, 
and the converse synthesis of the photon by their 
recombination. For this reason the pair, as used 
in connection with non-polar chemical compounds, 
will be referred to as the negatron-pair. 


MOLECULAR AND WERNER COMPOUNDS. 

But a slightly different second kind of non-polar 
compounds, called co-ordination compounds, is 
now recognised as embracing a most numerous class 
of what formerly, for lack of any possible explana- 
tion on the previously prevailing depiction of valency 
by ‘“‘bonds-of-union,” were called “ molecular 
compounds.” The most familiar instance of these 
is the hydrated salts, in which the anhydrous salt 
crystallises with one or a number, often with a large 
number, of water molecules, an example of which has 
already been given in the numerous isomorphous 
alums, the molecule of which has 24 molecules of 
water; ordinary washing soda crystals, Na,CO,, 
12H,0, are over two-thirds water. In these, all the 
bonds of union being utilised in the formation of the 
anhydrous salt, the union with water was vaguely 
ascribed to a residual chemical or physical attraction 
between the molecules of the salt and of the water, 
respectively. This class also includes a small host 
of the so-called Werner compounds, which are 
molecular complexes with curious, and before 
inexplicable, laws of formation. 

These molecular compounds and complexes are 
now accounted for as non-polar compounds in which, 
instead of each combining unit contributing one 
negatron to the negatron pair, both come from the 
one atom or group, which is therefore called the 
“donor,” the other being called the “ acceptor.” 
The Werner compounds are usually characterised . 
by a central atom which the power of 
combining with a definite number, called the 
“‘ co-ordination number,” of either other atoms or 
molecules capable of separate existence. The 
number is usually six, but may be four or in rare 
Cases eight, and Werner himself claimed that the 
organic compounds obey the ordinary valency rules 
with so few exceptions}because the carbon atom is 
both tetravalent and has the co-ordination number 


four also. The property of forming these ‘‘ mole- 


cular ’’ compounds has been traced to the possession 
by the combining groups of one or more of what are 
termed “lone-pairs” of negatrons, which they 
‘donate ” to the central atom or group, in order to 
complete either an octet of negatrons, or some 
higher even number up to sixteen. 

The Jwater-of-crystallisation type of compound 
is due to water having two such lone pairs, repre- 
sented by Hs6zH. Ammonia, NH;, which very 
frequently acts as such a group in Werner com- 

pounds, has one lone pair, ma Hence this 
static cubic-model atom has been of great service 
in clearing up the hitherto insoluble problems 
concerning the exceptions to the former simple 
“ bond-of-union”’ theory of valency. It was at 
first somewhat impertinently derided by physicists as 
being hopelessly contrary to dynamical principles, 
but in this the whirligig of time has brought its 
revenges. The fact is that the solar system type 
of atom is an outrage on all chemical conceptions 
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and on others like them, dealing with the common 
engineering qualities of matter, in which the original 
views of chemists as to the architecture, shape and 
structure of the component molecules have received 
nothing but confirmation and extension by the 
modern X-ray method of exploring these fields. 
These are the qualities that most concern the student 
of matter, not the spectra, which are minor electrical 
peculiarities rather than mechanical. 


Tue Prriopic Law 4S THE ATOMICITY OF 
ELECTRICITY AND ACTION. 

From the standpoint of the Quantum Theory, the 
Periodic Law may now be regarded as the broad 
consequence of the joint atomicity of electricity 
and Action, though beyond this no two expositors 
seem to agree, either as to how it comes about or 
what, if anything, the concepts it has given rise to 
amount to in physical terms. The accounts and 
mental images used to make them plausible vary 
from the first crude solar-system atom of Bohr, 
through a bewildering confusion of pseudo-physical 
identification of particles with waves, or stationary 
wave-packets, of the so-called wave-mechanics, to 
the purely metaphysical derivation of the whole 
Quantum Theory, Periodic Law included, from the 
Heisenberg Principle of Uncertainty, coupled, it 
may be said, with an assumed certainty that what 
is not physically measurable is due to natural rather 
than to human incompetence. Such a view may, 
like the Einstein identification of mass and energy, 
be true or it may not, but, until it is experimentally 
proved, it seems dangerously like backsliding rather 
than progress, in that it entirely ignores the cus- 
tomary dichotomy between the objective and 
subjective, that is between physics and meta- 
physics, which originally enabled science to escape 
the word-spi . 

The facts to be accounted for are sufficiently 
simple, as concisely formulated by the Rydberg 
relation, that the numbers of elements in successive 
periods are 2, 8, 8, 18, 18, 32, that is a succession 
of twice the squares of the natural numbers, from 
unity taken once, but the others taken twice. The 
points on which all agree are, first, the empirical 
principle of exclusion, formulated in 1927 by Pauli, 
that no two electrons in the unexcited normal atom 
can have the same quantum state, and, secondly, 
to explain the first “ twice ” in the Rydberg expres- 
sion, that the electrons must be in a state tation, 
making them magnets, oppositely spinning electrons 
being arbitrarily reckoned as in different quantum 
states. This just doubles the number of elements 
over what would be possible apart from the elec- 
tronic spin. As for the second “twice” in the 
above expression, the writer accounts for it by the 
purely empirical Principle of Symmetry already 
mentioned, causing the middle rings or shells to 
have the greatest number of electrons, and the shells 
on either side of,it the same number. 

With regard the spin of the electrons, the 
results have justified the assumption. Notably, it 
led to the discovery of two forms of hydrogen gas, 
H-H, called ortho and para, which are quite different 
in specific heat, but are capable of conversion the 
one into the other. In the first, the spin of the 
two electrons in the molecule is represented as in 
the same direction, and in the second, in opposite 
directions. Another application is to the negatron 
pair, in which it is supposed that the spin of the 
two electrons is oppositely directed, whereby their 
magnetic attraction overpowers their electrostatic 
repulsion, and so constitutes the pair the single bond 
of the non-polar chemical compounds. But this 
again is, at least apparently, inconsistent with the 
existence of the two forms of hydrogen, in which 
similarly as well as oppositely spinning electrons 
represent this type of union. But it is dangerous 
to draw conclusions from hydrogen only in this field, 
as the properties of heavy hydrogen make evident. 

Besides the spin differentiation, which is some- 
times called the fourth quantum number, three 
other types of differentiation denoted by quantum 
numbers, are possible. On Bohr’s theory the 
principal quantum number had the same signific- 
ance as for the hydrogen atom, as the number of 
quanta of Action in a circular orbit, being one for 
the K-ring, two for the L-ring, and so on. The 
second quantum number referred to the ellipticity 


dimensional differentiation, possibly connected with 
the distribution of the planes of the orbits in space. 
In general, the three quantum numbers are now 
regarded as having reference to the three dimensions 
of space, the Action in each dimension being separ- 
ately quantised. With four quantum numbers in 
all, it was found possible so to develop the quantum 
theory as to account for the Periodic Table as repre- 
senting the manner in which the electrons would 
enter the atomic structure, if added one by one, 
with a corresponding increase, unit by unit, of the 
central nuclear charge. 

But with the growth of the modern conception, 
that particles have a wave-aspect, as indeed follows 
directly from the fact that light is emitted as discrete 
photons of definite energy, which Bohr’s theory so 
surprisingly disclosed, electrons in wave-mechanics 
are no longer regarded as particles, revolving in orbits, 
but as circular standing wave-trains, the dimen- 
sions of which are fixed by the interference of the 
two ends of the circular wave-train. This precludes 
all intermediate dimensions other than those in 
which the two ends of the wave-train reinforce 
each other rather than interfere. It at once removes 
the former objection to the chemist’s static model 
as being dynamically impossible, without in any 
way altering the linear relations of the electronic 
systems first arrived at. 

THe PRINCIPLE OF UNCERTAINTY. 

On Heisenberg’s Principle of Uncertainty the 
quantum is, as always, the product of two factors, 
such as momentum and length, or kinetic energy 
and time; but, advancing from the principle that 
only what is, or can be, directly measured should 
enter into the mathematical formulation of the 
quantum theory, he and others developed a powerful 
practical method, generally known as the wave- 
mechanics, of solving many of the problems that 
arise in connection with the theory. But here we 
are more concerned with the interpretation which, 
in 1929, he put on the two factors of the quantum, 
as the conjugated uncertainties of physical measure- 
ment, in the sense, that the more accurately one 
attempts to determine either factor, the greater the 
error it introduces in the other factor, the products 
of the two errors or uncertaintities being Planck’s 
Constant of Action, h. 

So far as existing knowledge goes, this would 
seem to be universally borne out in the world of 
atoms and electrons. The best illustration, perhaps, 
is in the field of microscopy. As every practical 
microscopist knows, the only way of increasing the 
resolving power—that is, of reducing the distance 
between two microscopic objects at which it is 
possible to see them as two rather than as one—for 
any given microscopic objective is to use light for 
the illumination of higher frequency and shorter 
wavelength. But the reflection of light by the 
particle illuminated causes the particle to recoil 
and change its position, the light, in fact, exerting 
@ pressure, as was experimentally established by 
Lebedew in the opening years of this century. 
This recoil is the greater the higher the frequency 
of the light, so that the effort of trying to improve 
the resolving power by using a higher frequency 
illumination, introduces a greater uncertainty than 
before in the position of the particle illuminated and 
so tends to defeat its object. If not yet already 
reached, there must be a definite limit to what can 
be made visible in this way, and this limit is given 
by the actual magnitude of the quantum, as the 
constant product of the two conjugated errors of 
measurement. 

Zero Pornt ENERGY. 

But, going one step farther, F. A. Lindemann 
(Lord Cherwell) sought to show* that if, at the 
start, we te (1) that and time are not 
continuous ; (2) that the failure to be able to measure 
either factor of Action is not due to any imperfection 
in our present knowledge of the arts of physical 
measurement ; and (3) that the conception of con- 
tinuity in space-time effects which we have derived 
from the macroscopic world is false to Nature, so 
rendering it impossible even to think with precision 
of either of the two factors of Action severally, but 
only of their product—then the whole of the 


* The Physical Significance of the Quantum Theory, 
Oxford University Press, 1932. 








of the possible orbits, and the third to a three- 





quantum theory and all its developments follow 
naturally without any further assumption whatever, 
Though this may sound merely like being wise after 
the event, in one very important respect it leads 
to a definite conclusion which it should be possible 
ultimately to bring to the test ofexperiment. This 
is that at the Absolute Zero of Temperature, the 
molecules, even if they are the single atoms of a 
non-valent element, cannot be at rest, but must 
possess a definite energy of translation. The postu- 
lated energy, due to the relative motion of the ulti- 
mate particles of matter, at the absolute zero of 
temperature is known as the Zero Point Energy, 
Its existence may now be considered to have been 
experimentally established for the internal energy 
of vibration of molecules consisting of more than 
one atom, as this follows from the extension of the 
quantum theory to account for the separation of the 
lighter isotopes, as mentioned earlier in Part VII, 
and considered later when discussing heavy hydro. 
gen. But, according to the metaphysics of Lord 
Cherwell, it must apply equally to the translatory 
motion of single atoms, so that, metaphysically, a 
state of rest is now unthinkable. There is no 
mathematics about the argument. The conclusion 
could not have been arrived at by, and does not 
follow from, physics, and the only question here 
raised is whether or not it is true. 


Is Rest UNTHINKABLE ? 


It may be of interest to give the argument, in a 
purposely bald and uncompromising form,’ without 
any attempt to make it plausible, if only because it 
is as the poles apart from the Einstein wizardry, 
inconsequentially evolving from an expression for 
kinetic energy, cooked to make the velocity of light 
invariant, a mathematical constant which 30 years 
later was to become the corner-stone of the energe- 
tics of transmutation. Action is the product of 
two factors, which for the purpose of this argument 
may be taken as momentum and length. Then 
Planck postulates an atom of Action h which makes 
it h, 2h, 3h . . . so far as the ascending scale goes, 
but which, from the very nature of Action, cannot 
be zero, for, as we have seen, zero Action connotes 
infinite kinetic energy and momentum. 

Then, to Heisenberg, f is the constant product 
of two uncertainties, the one of momentum and the 
other of length, as fixing the position of the moving 
particle from some fiducial point. We may write 


APx AM=h 


where A P and A M, respectively, are finite, as con- 
trasted with infinitesimal, possible ranges of position 
and momentum respectively. This is what is 
mathematically called a hyperbolic relation, like 
Boyle’s Law which states that the pressure multi- 
plied by the volume of a gas (at constant tempera- 
ture) is a constant. 

Just as the pressure of a gas must be infinite if 
the volume is to be zero, and the volume infinite 
if the pressure is to be zero, so the uncertainty 
of the momentum must be infinite if the range of 
position is zero, that is if the position is to be 
precisely determined ; and vice versa. It is as impos- 
sible to give a precise meaning either to the position, 
or the momentum, severally as to the pressure and 
volume of a gas severally. Any statement of the 
one implies the other. Heisenberg was concerned 
with freeing the mathematical formulation from all 
quantities it was not possible to observe, which led 
to satisfactory methods of dealing mathematically 
with the subject without reference to the physical 
concepts, or even being intelligible in physical 
terms. We are still in the region of mathematics, 
as the accurate and informative formulation of a 
set of connected observed phenomena, from which 
all the known results may be deduced and new ones 
predicted. 

But now we enter metaphysics. The conjugated 
uncertainties are not merely due to present imper- 
fections in the art of measurement, but to the false 
spatio-temporal conceptions, which we have derived 
from macroscopic events, not applying to atoms 
and the sub-microscopic world of Nature. So to 
account for the new facts we must give up our natural 
conceptions of space and time as being independent 
and distinct continuous variables, and regard them 
as conjugated by this Principle of Uncertainty or 
Indeterminism. Now if we make a statement that 
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a particle is in a defined positional range A P, the 
statement is meaningless unless we can measure its 
position within this degree of accuracy. But, if 
we do sO. measure its position, we shall necessarily 
impart to it a range of uncertainty of momentum 
AM. The act of measuring it to this degree of 
precision imparts this amount of momentum to the 
particle. Therefore the statement that a particle 
occupies any defined range of position is also a 
statement of its range of velocity there. 

We need only consider a single molecule, i.e., a 
single atom, of a chemically inert element. We say 
it exists, but if we say where it exists it must move 
the more rapidly the closer we define its position. 
If we consider a number of such atoms in a cubical 
box or cell of side 1, the number being too small for 
them to interfere appreciably with one another, on 
the average we thereby attribute to each molecule 


a momentum * even at the absolute zero of tempera- 
s 


ture, and that they therefore possess the correspond- 
ing amount of zero-point energy. A curiosity of 
the method is that the size of the cube does not 
affect the calculation of this Zero Point energy, 
which is definite. 

It will be observed how completely we have now 
departed from the original idea that the quantum 
theory has no application whatever to uniform 
motion of translation, but only to motion in a 
closed path. The so-called “‘ New Quantum Mech- 
anics ” of Heisenberg, is, by this interpretation, no 
longer at all concerned with Action, as a dynamical 
quantity necessarily connoting motion under 
restraint. So far as its application to the dynamics 
of atoms and the like is concerned, the moving 
particle is periodically restored to its former state 
of motion, both as regards speed and direction, or, 
as technically expressed, Action is a vectorial 
quantity. Quantum Mechanics, by this extension, 
now embraces also free translatory motion, for which 
the Action, being necessarily infinite, ceases to have 
any useful significance at all, and space and time 
must be so conjugated that the state of rest is incon- 
ceivable. Whether this also is the muddled result 
of the ill-fated innovation of Einstein, in applying 
the term quantum, used by Planck for Action, to 
energy, and so throwing the physical aspect of the 
subject into inextricable confusion, just as formerly 
the merely mathematical concept of acceleration 
had made havoc of classical dynamics in the sub- 
microscopic world, or whether it is to establish itself 
ultimately, like the equivalence of mass and energy, 
as yet another profound physical truth resulting from 
what, physically, is faulty logic, only time can show. 
In any case, it is profoundly disturbing to the amour 
propre of physical science, which hitherto might 
have been defined as the elimination, from the 
conclusions formed from: observation, of the errors of 
the observer. 





THE STORY OF ATOMIC ENERGY: CORRECTIONS TO 
Part VII.—Dr. Soddy has sent us a note of a few correc- 
tions and modifications which should be made in the 
chapter of his book dealing with the Quantum Theory 
and the Nuclear Atom, which was published in our issue 
of January 23, 1948. On page 73, line 18 of the middle 
column, 20 deg. K. would be preferable to 20 deg. C. 
absolute. In the middle column of page 75, and in the 
last line of the first paragraph, the word “‘ million ” was 
erroneously printed for “‘ billion’; or, preferably, the 
last sentence of this paragraph should read : The electron 
normally revolves in this orbit some 6 x 10! times a 
second. In the same column, in the sixth line of the 
next paragraph, for gy read gg; and in the numerator 
of the formula near the top of the third column on page 75, 
for 7? read 7°. 





RaILway IMPROVEMENTS AT YORK.—Sir Cyril Hur- 
comb, chairman of the British Transport Commission, 
has described two schemes of railway modernisation at 
York. A new signalling system, estimated to cost 
410,0001., and controlling all trains within four miles 
to the south and 14 miles to the north of the station, 
from one central signal box, will be installed in 1950. 
The system will be able to deal with “‘ upwards of 800 
Possible train routes ”” by means of power-operated points 
and colour-light signals. The second scheme, now near- 
ing completion, is the reconstruction of the carriage- 
building shop at York, on the North Eastern Region, the 
Previous structure having been destroyed by fire on 
December 16, 1944. It has a floor area of 60,000 sq. ft. 
and a height of 26 ft, and it will be equipped with a 
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Heat Pumps. By Purp Sporn, E. R. AMBROSE, and 
PROFESSOR THEODORE BAUMEISTER. John Wiley and 
Sons, Incorporated, 440, Fourth-avenue, New York, 16, 
U.S.A. [Price 3-75 dols.}; and Chapman and Hall, 
Limited, 37, Essex-street, Strand, London, W.C.2. 
[Price 22s. 6d. net.] 

Tue tendency of coal to approach ever nearer to 
the category of “ precious stones ” makes the use of 
heat pumps for warming buildings of increasing 
interest to engineers. The principle has been known, 
of course, since Kelvin called attention to its possi- 
bilities in 1853, and its theoretical economy has been 
demonstrated since in practically every text-book 
on heat; but the comparative cheapness of raw 
fuel and the charm of the open fire have so far 
prevented the heat pump from being seriously 
considered in this country. Recent papers before 
the Institution of Mechanical Engineers, however, 
bear witness to a growing interest in the subject, 
but it is in the United States that by far the most 
progress has been made. The large annual ranges 
of temperature in most parte of the American 
continent have been favourable to the heat pump 
on account of the facility with which the same 
apparatus can serve the double purpose of heating 
a building in winter and cooling it in summer— 
a requirement not so necessary in the more equable 
British climate. However this may be, heat 
pumps have already assumed a position of commer- 
cial importance in the United States. There are 
now in that country between 300 and 400 such 
installations, ranging in size from } h.p. to 300 h.p., 
drawing heat from the air, from water or from the 
ground for the service of office buildings, commercial 
establishments and private dwellings. The authors 
of the present volume have been connected with 
many of these developments through their associa- 
tion with the American Gas and Electric Service 
Corporation, of which Mr. Philip Sporn is the 
president. Their outlook on the subject is derived, 
therefore, from practical knowledge. The object 
of their collaboration as writers was neither to 
produce a treatise on mechanical design nor a text- 
book on thermodynamics, but rather to afford 
guidance in the choice of a system for the warming 
and cooling of buildings under different conditions, 
and to arouse interest in the further adaptation of 
heat pumps to industrial processes. 

After an explanation of the thermodynamic 
cycle of a heat pump—which is, of course, the same 
as that of a refrigerator—a number of different 
arrangements are illustrated schematically. The 
comparative properties and performances of all the 
refrigerants employed in heat-pump service are 
tabulated and their merits and drawbacks are 
briefly discussed. There is little or nothing to 
choose between the usual refrigerants, so far as 
power requirements are concerned. Air, however, 
demands altogether excessive power, and with 
steam the volume to be handled is so great as to 
preclude the use of a reciprocating compressor. 
In heat-pump practice, the sources and absorbents 
of heat are commonly air or water, thus allowing of 
four basic designs of installation. Each of the four 
can be used to transmit heat in the reverse direction 
by opening certain valves and closing others. The 
systems are all illustrated diagrammatically and 
their respective merits discussed. When air is 
the source of heat, there is always the risk of ice 
forming on the heat-absorbing coils in cold weather, 
but there are numerous methods of defrosting, the 
simplest being to reverse the cycle of operation for a 
short time when this is permissible. 

The authors see no reason why the cost of heat- 
pump installations, when manufactured in quantity, 
should not be competitive with that of conventional 
central-heating systems, over which they have the 
obvious advantage of reversibility. They are likely 
to provide a useful load for power stations; the 
average annual consumption, taken over 55 resi- 
dential consumers in Pittsburg, worked out to 10,900 
kWh per consumer, of which 2,000 kWh were used 
for cooling in summer. It is considered, neverthe- 
less, that the industrial field for heat pumps is at 
least comparable with the domestic field ; indeed, 
the discussion of the industrial possibilities is, 








traverser at each end and six transporter cranes. 


perhaps, the most suggestive part of the book. 





Processes of evaporation, distillation, concentration, 
drying and desiccation can all be advantageously 
served while, where large ities of warm water 
are required, the heat pump could compete in 
economy even with pass-out steam from a power 
plant. During the late war, the United States 
forces in many parts of the world were supplied with 

inking water distilled from sea-water by means 
of portable oil-driven heat pumps. The efficiency 
of these little plants was greater than could possibly 
be obtained by multiple-effect evaporators using 
four or five stages. The book, which closes with 
illustrations and particulars of a number of important 
heat-pump installations, should be studied, not only 
by architects but by every engineer in any way 
concerned with the utilisation of low-grade heat. 
By declining to “ make a case ” when there is none 
to be made, the authors inspire confidence in their 
recommendations, while the directness and concise- 
ness of their style might well be an example to other 
writers on technical subjects. 





Thorpe’s Dictionary of Applied Chemistry. Fourth 
edition. Volume VIII. Methal to Oils, Essential. 
Edited by Dr. M. A. WHITELEY, O.B.E. Longmans, 
Green and Company, Limited, 6 and 7, Clifford- 
street, London, W.1. [Price 80s. net.] 

THE eighth volume in the fourth edition of Thorpe’s 
Dictionary, and the second to be published under 
the guidance of the editorial board established in 
1941, with Sir Ian Heilbron, D.S.O.,; F.R.S., as 
chairman, has made its appearance. The other 
members of the editorial board, it may be of interest 
to recall, comprise Professors H. J. Emeléus, H. W. 
Melville and A. R. Todd, all of whom are Fellows 
of the Royal Society. The editor is Dr. M. A. 
Whiteley, O.B.E., and another assistant editor, in 
addition to Dr. A. J. E. Welch, has been appointed 
since the publication of volume VII ; he is Dr. L. N. 
Owen. The newly-issued volume begins with the 
substance ‘‘ Methal” and continues as far as “‘ Oils, 
Essential.”” The list of contributors to the volume 
contains the names of 80 men and women, many 
of whom occupy distinguished positions in the 
scientific or industrial fields. Thus, Emeritus Pro- 
fessor C. O. Bannister has written on molybdenum ; 
Dr. J. H. Burgoyne on methane as a fuel; Mr. 
F. L. Garton on the octane number; Dr. E. H. 
Rodd, Mr. E. C. Bainbridge, Dr. W. R. H. Hurtley 
and Mr. H. Swann on naphthalene; Mr. A. E. 
Hanson on Monel metal and nickel; Professor 
J. R. Partington, M.B.E., on nitrogen; Dr. L. J. 
Spencer, C.B.E., F.R.S., on various minerals ; 
Dr. G. B. B. M. Sutherland on infra-red and Raman 
molecular spectra; and Dr. David Williams on 
monazite and other minerals. Thorpe’s Dictionary 
has long held a reputation for the thoroughness 
with which it deals with subjects within its purview, 
and this is further exemplified by the fact that 
175 pages of the present volume are devoted to 
naphthalene and its derivatives, 90 pages to nitro- 
gen, 26 to chemical nomenclature, 13 each to 
nickel and the essential oils, and 10 to the octane 
number. As has been the case with former editions, 
some of the articles contained in the present volume, 
as, for example, that on the preservation of museum 
specimens of stone, metal, wood and other materials, 
will be of interest to many persons outside the ranks 
of professional chemists. Taken altogether, the high 
standard expected of a publication of this type has 
been fully maintained and we heartily congratulate 
all concerned on the painstaking care with which 
they have conducted their allotted tasks. Dr. J. N. 
Goldsmith has once again prepared the very ade- 
quate index provided at the end of the volume. 





IMPROVED MARSHALLING YARD.—The London Mid- 
land Region of British Railways are to modernise the 
“up” hump marshalling yard at Toton, between 
Nottingham and Derby, and will increase the number of 
wagons marshalled daily from 2,700 to at least 3,200, 
thereby speeding up the movement of coal from Midland 
collieries to the South, East and West of England. Altera- 
tions will include longer arrival lines, improved signalling, 
power-vperated rail-brakes and points, electric light 
throughout the yard, a modern control tower connected 
to loudspeakers in the yard, and improved layout of 
marshalling and departure facilities. The L.M.S. Rail- 
way modernised the “‘ down ” yard in a similar manner 





in 1939. 
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VIU.—Tae Texti.E-Macuinery Inpustry. 


WE noted, a year ago, that the reconversion of 
the textile-machinery industry from the production 
of armaments to that of textile machines had been 
disappointingly slow, particularly when examined 
in relation to the progress made by other sections 
of engineering ; taken as a whole, the industry 
appeared to lack drive, initiative and confidence in 
‘the future. Two of the largest sections—the spin- 
ning and weaving machinery makers—have been in- 
vestigated by a committee under the chairmanship of 
Sir Raymond Evershed, and the results of their in- 
quiries,* which throw considerable light on the organ- 
isation and capacity of each section, are examined in 
some detail below. The statistical data presented 
in this article—concerning recruitment of labour, 
deliveries and exports—suggest that some con- 
siderable improvement has taken place during the 
past year. The average monthly value of deliveries 


» production is still well below our target. 
~ RR ace of raw materials, bought items, and 
certain types of skilled labour are preventing the 
realisation of maximum output. The recently 
announced priorities of steel make no provision for 
textile machinery. We are also severely handi- 
capped jby lack of timber for incorporating in our 
machinery and also for packing cases. It is upon 
the supply of these raw materials, and, equally, 
uninterrupted power, that the future production 
of your subsidiary and associated companies will 
mainly be dependent.” 

Mr. D. M. Hollins, chairman of the British 
Northrop Loom Company, Limited, speaking on 
January 8, 1948, also drew attention to shortages 
of materials and equipment, and to the slow pro- 
gress made in the building of essential additional 
capacity. He said: ‘‘There have been many 
shortages of raw materials, in particular timber, 
also foundry coke, which held back much needed 
production of castings. We have found a substitute 
for most of the timber used on our looms. There 
are many of our looms now in factories which are 
unable to run by virtue of having no electrical gear. 





during the eleven months ended August 31, 1947, 


TABLE I.—DELIVERIES 


The turnover of looms during the year has doubled 


OF TEXTILE MACHINERY. 
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the quarterly deliveries from October, 1946, to 
August, 1947. The rise in the rate of deliveries 
during this period is most encouraging, but far 
from enough to be considered satisfactory. Though 
it serves little purpose to comment in general terms 
about the industry as a whole, each group being to 
a large extent self-contained, the fact that the 
value of orders on hand at the end of August, 1947, 
totalled 117-61. million, compared with 85-91. million 
at the end of September, 1946—a 37 per cent, 
increase—is sufficient evidence that the rate of 
deliveries has not yet acquired sufficient momentum 
to keep up with the rate at which orders are flowing 
in. Moreover, it should not be forgotten that the 
lengthy delivery dates quoted by manufacturers are 
acting as a considerable deterrent to customers 
wishing to place orders. It is probable, therefore, 
that any improvement in the rate of deliveries will 
be the signal for a more rapid inflow of orders, 
The urgent need of the moment is for more pro- 
duction, at the lowest possible cost. Clearly, 
overseas customers, by whom 70 per cent. of the 
orders in hand have been placed, will not be willing 
to wait indefinitely for their machinery, and pro- 
longed delays will give added impetus to the already 
well-defined tendency of textile manufacturing 
countries to set up their own machinery industry. 
The largest group in the  textile-machinery 
























































mA mdod 11 months ended Percentage industry, both by value of production and labour 
indineneeenel caacmuene =a employed, is that manufacturing machines for the 
| spinning, twisting and preparatory processes. At 
Home. | Export. | Total. | Home. Export. Total. 1946. 1947. the end of August, 1947, this group, consisting 
— largely of Textile Machinery Makers, Limited, 
Spinning, twisting and prepara- | aed | employed 22,124 persons, or 40 per cent. of the 
Broome rabmequénttominning, Bcd Bed Gecacd Beek Gavodt Peet Mee 56 —_| industry’s total labour. This is shown in Table III, 
including wea 1,558 829 | 2,387 2,160 1,335 3,495 | 338 38 opposite, which sets out the estimated numbers 
bs. ma petating ani 1,100 527 | 1,627 1,426 817 2,243 se | 7 |employed by each main group in the industry. It 
Jute, flax and hemp spinning and_ aa noel me aan init pane “ i will be seen that the machinery group 
Holery afd ince fe 1,023 743 1.766 Vill 1,040 2'151 42 48 increased its labour by nearly 6,000 during the 
Accessories - 3,232 4,263 7,495 3,679 4,957 8,636 57 57 13 months ended August 31, 1947, when it stood at 
= 173 per cent. of the 1938 level. Even this figure 

Total 11,762 11,108 | 22,870 14,700 | 17,178 | 31,878 49 54 o j , 
fell short of estimated requirements for full-capacity 

TABLE II.—QUARTERLY DELIVERIES OF TEXTILE MACHINERY. (£1,000.) 
1] || | June-August, 1947, 
October-December, 1946. || January-March, 1947. | ype | Aaneangeet, s00r. Fn ay 
_ = Fourth Quarter, 1946. 
Home. | Export.| Total. || Home. | xport Total. || Home. | Export.| Total. Home. | Export.} Total. Home. | Export.| Total. 
| 
| l | l | fl 

Spinning, twisting and preparatory processes ..| 1,383 | 1,754 | 3,187 || 1,824 | 1,602 | 2,926 954 | 1,071 | 2,025 || 1,366 | 1,977 | 3,343 99 | 13 107 

ee tsa 560 | 326 886 498 393 0 450 221 e71 652 395 | 1,047 118 121 118 
Bleaching yeing, and finis --| 399 | 225 624 282 169 285 1 422 || 4 2 . 

Jute, ta an het pa and weaving | 847 | 525 872 465 718 a 1183 150 545 695 || «335 | 887 | 1,172 97 | 159 135 
Hosiery and lace ..| _301 | 289 540 267 2 209 | 212 | 421 334 657 111 | 185 122 
pe ee eee aes oS a 849 | 1,210 | 2,059 645 | 777 | 1,422 || 1,060 | 1,598 | 2,658 % | 116 106 
Total -| 4,115 | 4,441 | 8,556 || 3,685 | 4,358 8,043 || 2,693 | 2,963 | 5,656 || 4,207 5,416 | 9,623 | 102 | 122 | 112 
































exceeded the corresponding figure for the previous 
twelve months by more than 50 per cent., in spite 
of the loss of production registered during the fuel 
crisis of February. Monthly deliveries during the 
three months, June to August, averaged 3-2I. 
million ; a figure which, assuming a 110 per cent. 
increase in average prices, represents a physical 
output 16 per cent. greater than in 1938. This, 
however, does not represent the full capacity of the 
industry, which was reported to be operating at 
less than two-thirds of capacity immediately before 
the war; and it is expected to be exceeded greatly 
during the present year, given reasonable supplies 
of labour, materials and ancillary equipment. 

The following extracts from speeches by the chair- 
men of two of the largest firms in the industry 
describe the present situation, and indicate that 
further increases in production are possible and 
expected, provided that the means of production 
are made available and that building facilities are 
granted for necessary extensions to capacity. 
Mr. K. H. Preston, of Platt Brothers and Company 
(Holdings), Limited, said, on June 18, 1947, at the 
annual general meeting of his company: “Our 
order-book for textile machinery now represents 
several years’ work at maximum production. Al- 
though output is rising, the current monthly figures 
being some 60 per cent. higher than twelve months 





* Interim Report, and Second and Final Report, of 
the Committee of Investigation into the Cotton Textile 
Machinery Industry. H.M. Stationery Office, 1947. 





any previous record, and is still rising. Further 
large extension, put in hand twelve months ago, is 
also proceeding very slowly owing to the lack of 
steel and cement, and it seems probable under 
present conditions that some considerable time may 
elapse before we can get any benefit from these 
buildings.” 

The emphasis placed on the shortages of materials 
and components tends to obscure the more funda- 
mental factors that have limited production since 
the end of the war; inter alia, a lack of production 
consciousness on the part of some of the largest 
manufacturing units, and the unwillingness of certain 
manufacturers to expand their capacity on the 
ground that the high level of post-war demand was 
unlikely to be maintained. In their interim report 
on the spinning and preparatory group, the Evershed 
Committee remark that “. . . when the spinning 
machinery making industry was turned back from 
war to peace production in 1945, it was in certain 
aspects deficient and fell short of the standard to 
be expected of an industry of such national import- 
ance and potentialities.” A short summary of the 
main observations, criticisms and Is con- 
tained in this report, which throw much light on 
this section of this industry, is given in a subsequent 


ph. 

The general picture concerning deliveries is given 
in Tables I and II, herewith, by main groups of 
machines. Table I shows deliveries for the twelve 
months ended September, 1946, and the eleven 


production by 18 per cent. The value of monthly 
deliveries by the group averaged 1-04. million 
during the eleven months ended August 31, 1947, 
compared with 0-61/. million during the preceding 
twelve months. The highest delivery rate was 
obtained during the three months June-August, 
1947, when the monthly average, reached 1-1. 
million. At this rate, it would take the industry 
over three years to execute orders in hand, which 
totalled 45-2. million at the end of August. 

The interim report of the Committee of Investi- 
gation into the Cotton Textile Machinery industry— 
which will be referred to hereafter as the Evershed 
Committee—dealt exclusively with the spinning 
machinery group. Their primary concern was 
matters connected with the manufacture and supply 
of textile machinery to the cotton industry, and, 
more particularly, criticisms contained in the 
Cotton Working Party Report concerning the mono- 
poly position, in the spinning-machinery industry, 
of “‘ T.M.M.”"—Textile Machinery Makers, Limited.* 
The Committee cleared T.M.M. from the charge of 
having abused their monopoly by overcharging 
their customers, but criticised them for being 
“deficient in the all-important matter of the 


* Though T.M.M. manufacture spinning and prepara- 
tory machinery for all types of fibres, 70 per cent. of 
their output is of cotton and staple rayon machines. 
Wool machines account for some 20 per cent, of the total 
value of deliveries, followed by silk, 4 per cent. to 6 per 
cent.; bast and leaf fibres, about 1 per cent.; and 








months ended August, 1947, and Table II shows 


other types, unclassified, 2 per cent. to 4 per cent. 
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personnel of their Directorate and Management ” ; 
for neglecting to promote confidence between them- 
selves and their actual and potential home customers, 
which mutual confidence the Committee found 
“unhappily but unquestionably now somewhat 
lacking”; for being ‘deficient in the matter of 
research and technical development”; and for 
failing to comply with modern standards of costing. 
The Committee also considered that the organisation 
of the merger was over-complex and could be 
simplified. Detailed proposals to remedy the 
deficiencies listed above were outlined in the Com- 
mittee’s report, and have since been accepted and 
implemented by T.M.M. 

The formation of the merger was attributed to 
declining sales and trading profits during the 1920's. 
‘“* By 1930, the six companies* were suffering losses 
in circumstances which gave no ground for assuming 
an improvement and which seriously threatened their 
existence,” and the Committee considered that the 
merging of these companies probably prevented 
their going out of existence, and thus averted a 
serious lcss to the national economy. The ill-feeling 





and lack of close co-operation between T.M.M. and 


the corresponding article in this series a year 
ago. The hope was then expressed that the new 
research facilities would give the industry the 
opportunity to develop machines for the processing 
of newer fibres. It is believed, however, that the 
sums actually spent on research are woefully 
inadequate, and cannot be compared with those spent 
in the United States, where ] per cent. of turnover 
is not considered excessive. Rising labour costs in 
the textile industries, and the general shortage of 
labour, must be counteracted eventually by the 
introduction of modern machinery permitting the 
most efficient use of available labour, and making 
textile work attractive. The matter of machine 
design is, therefore, a matter of the greatest 
importance, of equal concern to users and manu- 
facturers. 

The Evershed Committee have also examined 
the production potential of the spinning-machinery 
industry in relation to their own estimate of 
demand, 20l. million per annum during the next 
ten years. T.M.M’s own estimate is that, in the 
immediately foreseeable future, the annual demand 
will not exceed 17}/. million, which they consider 


TABLE III.—TeExtTILE MACHINERY INDUSTRY ; ESTIMATED NUMBERS EMPLOYED. 





























| 
| | | 
Machines. 1938.t | Index parenater " Index. —— Index. on am | Index. 
l | 
, —$——— —EE 
' | | 
Spinning and preparatory processes 12,780 | 100 13,931 | 109 16,296 | 128 | 22,124 | 173 
Weaving .. a a a 4,450 | 100 | 4,160 | 93 4,946 | 111 6,243 140 
Dyeing and finishing - — 2,336 100 | 1,767 | 76 2,176 | 98 3,171 | 136 
Jute, fi x and hemp spinning and | } | | 
weaving .. 7 a 4,500 | 100 6,571 | 141 7,531 167 7,342 163 
Hosiery and lace 3,950 | 100 3,942 99 5,173 | 181 5,661 | 143 
Accessories .. 12,000 | 100 9,293 72 10,314 | 86 10,573 | = 88 
Total 40,016 | 100 | 389,664 99 46,436 | 116 55,114 | 187 





¢t Figures do not include labour of firms employing less than 10 people ; the total labour in 1938 numbered 42,189. 


their customers was attributed to the decline in 
home orders for machines during the depression of 
the 1930’s, when ‘‘an increasing proportion of a 
diminishing amount of textile machinery was sold 
abroad.” The Committee’s remarks on this subject, 
which are applicable also to other sections of engi- 
neering, such as the printing and bookbinding 
machinery industry, deserve quoting in full :— 

“There is no doubt that the fact that the machi- 
nery makers were supplying considerable amounts 
of textile machinery abroad caused some resent- 
ment among the home textile industries, who felt 
that, while they were suffering from the competition 
of foreign producers, the machinery makers were 
sending these foreign producers precisely the equip- 
ment which would enable them to intensify the 
competition which they offered to Lancashire ; and 
these circumstances no doubt served to worsen 
the relations between T.M.M. and their customers. 
Apart from the question of personalities, it was 
also in part due to the same circumstances that, 
when the British Cotton Industry Research Associa- 
tion (Shirley Institute) came to be formed, the 
michinery makers were excluded from member- 
ship. This policy, which has recently been reversed, 
tended to place the machinery makers at a dis- 
advantage in matters of research and development.” 

Dealing with the technical merit of British ma- 
chines compared with those of foreign manufacture, 
the Committee put forward the view that the British 
textile-machinery makers can no longer claim the 
technical pre-eminence they previously enjoyed, and 
hint that this loss of ground may have been the 
result of the attitude of the British users of ma- 
chines: “if, through undue conservatism on the 
part of their home customers or in the absence of 
encouragement from them, the machinery makers 
are thrown back for a market for their products 
on the less advanced industries of the world, much 
of the incentive for technical development will 
disappear.” 

On the question of research facilities, the Evershed 
Committee ‘ recommended full participation of 
T.M.M. representatives in the research activities 
of the Shirley Institute, which is now said to be 
taking place. In addition, T.M.M. acquired a 
research station at Helmshore, described in 


* Platt Brothers and Company, Limited, Howard and 
Bullough, Limited, Dobson and Barlow, Limited, John 
Hetherington and Sons, Limited, Asa Lees and Company, 
Limited, and Brooks and Doxey (1920), Limited. 





to be equivalent to capacity under the existing 
working conditions of the plant of the several 
operating companies. The physical output repre- 
sented by this figure is equivalent to approximately 
twice the physical output of the group immediately 
before the war, and would require considerable 
additions to the present labour force. The pro- 
gramme proposed by T.M.M. involves reaching a 
production figure of 14-41. million per annum by 
June, 1948, for cotton machinery alone, and it 
would be difficult, in the Committee’s view, to 
exceed this without the provision of further capital 
and the introduction of double-shift working. It 
may also prove difficult, if not impossible, to recruit 
the necessary labour, and the increased output may 
have to be secured to a large extent through improve- 
ments in the production per man-hour. 

In this connection, the Committee attach con- 
siderable importance to T.M.M’s new works at 
Barton, which have been leased from the Govern- 
ment by Platt Brothers. During the war, these 
works were operated by the Ford Motor Company 
for the production of aero engines, and the modern 
buildings are considered to be excellently suited to 
the production of textile machinery. The absence 
of foundry facilities means that castings must be 
supplied by the other foundries in the group, which 
have been completely rebuilt recently. The Com- 
mittee comment that ‘‘ The equipment is up to date 
and well laid out. We were particularly impressed 
by the methods being instituted for mass production. 


operators. 


motor industry.” 
This revolutionary development in the production 


throughout the industry. 


to foreign competition. 





All parts are standardised and the work is fully 
jigged for machining to fine limits by semi-skilled 
Fitting after machining has been 
eliminated and assembly will be carried out on the 
track system, as has long been the practice in the 


of textile machines may well prove to be the starting 
point for a reorganisstion of production methods 
If the rapprochement of 
machinery makers and users at the Shirley Institute 
results in agreement on a limited range of types, 
with a large proportion of interchangeable ports, 
there appears to be no reason why the industry 
should not rapidly regain the ground lost in the past 


The weaving machinery group was the subject of 
the second and final report of the Evershed Com- 
mittee, who examined the industry with p2rticular 
reference to the production of automatic looms. 


This was recommended by the Cotton Working 
Party in the following terms :—‘‘ Weaving machi- 
nery. The main point which stands out from our 
investigation is the inadequacy of British makers 
of automatic looms to cope with the requirements 
of the British weaving industry. This inadequacy 
exists both in regard to the volume and type of 
available supplies.” 

The Committee assumed a demand of 120,000 
looms during the next five years, a figure suggested 
by the Cotton Working Party as necessary to give 
the industry a proportion of 45 per cent. of auto- 
matic looms. After pointing out that such an 
estimate appeared high, and saying that a forth- 
coming survey by or under the auspices of the 
Cotton Board of the existing equipment and require- 
ments of the weaving industry “ will no doubt 
permit a more accurate assessment than was possible 
to the Cotton Industry Working Party of the actual 
need within the cotton weaving industry for auto- 
matic looms,” the Committee bluntly state that, 
even if the demand were to be half as great as that 
suggested by the Working Party, and a period of 
ten years available for it to be met, the loom 
makefs would have the greatest difficulty in pro- 
viding the automatic looms required. The bulk of 
the capacity available for the production of auto- 
matic looms is located with the British Northrop 
Loom Compiny, whose capacity increased from 
1,500 looms per annum in 1929 to 3,000 in 1939, 
and will be doubled again when the extensions now 
in progress, referred to in an extract from a speech by 
the comp.ny’s chairman on page 172,are completed’ 
and in production. Of this production of 6,000 
looms per annum, it is estimated that about one- 
third is being, and will continue to be, exported to 
prevent the loss of a valuable export trade, which 
must remain an extremely important market for 
the loom-making industry after the home textile 
industries have been re-equipped. 

The Evershed Committee examined several 
possible means of attaining a substantially greater 
output. Their comments on each method are of 
considerable interest, since it is the first time that 
an inquiry of this type has been made into the 
productive capacity of one of the older-established 
sections.of engineering. The alternative methods 
considered are sketched below, and the reasons 
given for their rejection briefly summarised. 
Firstly, there is the possibility of making use for 
the production of automatic looms of other elements 
in the loom-making industry, which so far have not 
been employed in such production. This was 
rejected on the grounds that, even if all available 
capacity—requiring about 4,300 operstives to be 
fully manned—was taken up, it would be inade- 
quate ; the production of automatic looms was said 
to require a far more precise engineering technique 
than the production of non-automatic looms, and, 
in many cases, completely new plant would have 
to be installed ; and the makers of non-automatic 
looms are themselves so heavily booked with orders 
that they have work on hand for several years. 

Secondly, the possibility of manufacturing auto- 
matic looms in Royal Ordnance Factories : this was 
considered undesirable, mainly on the ground that 
these factories have no foundry capacity. The 
Committee stated that “‘the general shortage of 
foundry products in the country due to the shortage 
cf materials, is such that, in our view, the Royal 
Ordnance Factories would be unable to obtain from 
outside foundries the castings they require unless 
special priority was accorded to their requirements.” 
The possibility of re-designing an automatic loom, 
based upon fabricated steel instead of cast iron, 
was rejected on the ground that it would be 
uneconomic, and unlikely to be continued beyond 
the present emergency ; “‘ when the Royal Ordnance 
Factories ceased manufacture, Lancashire would 
have, say, 100,000 looms, for the repair, main- 
tenance and replacement of which there would be 
no existing organisation.” 

The reasons given for the rejection of the Royal 
Ordnance Factories as additional capacity do not, 
at first sight, appear convincing. If the shortage 
of iron castings is an insuperable obstacle to 
increased automatic-loom production, no scheme 
whatever can hope to succeed, unless it be dependent 
on imported supplies of loom components. If 
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special priorities can be granted for the supply of 


foundry materials, then the biggest stated obstacle 
to the use of the Royal Ordnance Factories is 
removed. The Committee consider, however, that 
“the requisite production of automatic looms can 
only be achieved by the application of some similar 
scheme of manufacture as was applied in the war 
to the production of war munitions, for instance, 
the Lancaster bomber.” This would involve making 
use of the experience available at the British 
Northrop Loom Company, who would act as a 
parent company, supplying the designs and skilled 
supervision. It cannot be understood, however, 
how such a scheme would overcome the shortage 
of iron castings. The Committee argue that in- 
creased output could be secured from available 
foundries “if the article produced is substantially 
a standard article,” stating that, in the case of the 
British Northrop Loom Company the number and 
variety of types which they have been required to 
produce have made substantial mechanisation of 
the company’s foundries. uneconomic and imprac- 
ticable. They go on to state their belief that the 
design of the standard looms might well be based 
upon one or more of the existing types, of which 
there are a score or more at present being produced 
for cotton weaving, each type being made available 
in an extensive range of different widths; but they 
emphasise that the standard design “should be 
evolved as a result of co-operation between the 
loom-makers and the weavers, and that the choice 
of design should result in models generally acceptable 
to both parties.” 

The arguments reported above, against the use 
of Royal Ordnance Factories, but in favour of mass 
sub-contracting of parts and sub-assemblies by the 
British Northrop Loom Company, are mutually 
exclusive. If the necessary standardisation and the 
increased casting production deemed essential to 
the success of the latter scheme are effectively 
possible, then the use of Royal Ordnance Factories, 
with suitable co-operation from the company, 
should be equally possible. It would appear thot 
another possible solution would be to solicit the 
entry of another large engineering firm, having 
adequate foundry facilities, in the automatic-loom 
industry. Large armament organisations, such as 
Vickers Limited, have, in the past, undertaken the 
manufacture of new products to keep together 
their highly skilled labour; for example, cement 
plant, precision tools, printing machinery, etc. This 
would have the advantage of providing healthy 
competition for the British Northrop Loom Com- 
pany. Prima facie, there is no reason why this 
course should not be followed with Royal Ordnance 
Factories, which are in a very similar position to 
that of large armament concerns in regard to 
labour, capacity, etc. 

Deliveries by the weaving machinery group are 
shown in Tables I and II. During the eleven 
months ended August, 1947, the value of deliveries 
averaged just over 300,000/. a month, compired 
with less than 200,000/. during the previous twelve 
months. As in the case of spinning machinery, the 
best rate was achieved during the three months 
June-August, where monthly deliveries averaged 
about 350,000/. Orders on hand at the end of 
August totalled 21-27. million, representing, at the 
best rate yet achieved, five whole years’ production. 
So far as automatic looms for cotton weaving are 
concerned, the Evershed Committee stated that 
“the volume of orders already placed far 
exceeds that which, with the present capacity and 
the additional capacity which can be foreseen, 
could be produced in the immediate future and it 
is likely to take five to six years before the total 
output of automatic looms equals the total value 
of looms already on order.”* The percentage of 
the spinning machinery group’s products being 
manufactured for export increased from 33 per 
cent. in 1945-46 to 38 per cent. in 1946-47. The 
labour shows an increase of about 1,300 from June, 
1946, to August, 1947, but is still some 20 per cent. 
short of requirements. The general situation is 
most serious, and it is expected that, as soon as 





* Since the publication of the Committee’s report, the 
British Northrop Loom Company have announced that, 
with the help of shift working, they expect to produce 
10,000 automatic looms during 1948. 


the exact requirements of the cotton textile industry 
are known, further measures will be taken to ensure 
that production increases substantially. 

The dyeing and finishing machinery group is, 
with the hosiery and lace machinery group, the 
smallest in the industry, though the importance of 
both is vital, particularly in the export markets, 
where the German industry was dominant before 
the war. During the eleven months ended August, 
1947, 37 per cent. of deliveries, totalling 2-241. 
million, was manufactured for export, compared 
with 32 per cent. in the previous year. Orders on 
hand at August 31 amounted to 7-05/. million, 
representing about 2} years’ work at the best 


TABLE IV.—TExXTILE MACHINERY ; 





The shortage of needle capacity is expected to 
interfere seriously with the output of hosiery 
machines during the present year, if production 
cannot be increased. There is a world shortage of 
needles, as Germany was by far the leading supplier 
before the war. The industry has recently pur- 
chased the designs of German needle-maki 
machines, and it is expected that, if these can be 
built and placed in operation during the next 
12 to 18 months, this will do much to alleviate the 
present shortage. In the meantime, continued 
efforts will be made to obtain the balance of require- 
ments, which cannot be obtained from British 
sources, from Germany, Canada and other countries. 





EXPORTS BY MAIN MACHINERY GROUPS, 







































































| | 1947 as 
1946. | 1947 | be DS gua 
Group. a ] a = 2 
Value, | Value, 
Tons. | £1,000. | | Tons. £1,000. | Volume. Value. 
y = | | | ai Pw overs 
New: | | 
For spinning and twisting, including all i| 
preparatory processes .. ..  ..| 30,292 8455 || 41,838 13,834 84 245 
For processes preparatory to weaving, but 1] 
ny Ln? —— and a * 1,878 457 1,667 561 | 173 585 
ms for weaving and parts, excluding | 
bobbins separately consigned .. ae 13,007 3,197 | 14,264 4,124 114 354 
Printing ani A alsalng a 2,376 447 066 801 || 75 190 
ie! a ng, lace net and em- } 
broidery .. = ee te ‘ ; 691 682 1,085 1,302 193 228 
Parts, bobbins = ea = el 2,012 732 1,910 898 123 806 
of other sorts ay of os eet 2,644 675 bite 1,118 ] 151 376 
on “es “ es ae <r — = 4,519 »92 | — _ 
Total .. ia ot j | 52,900 14,697 81,007 | 24,559 | 114 292 
TABLE V.—TEXTILE MACHINERY EXPORTS BY COUNTRIES. (£1,000.) 
ae 32 ee eae Saal a. map eS ' a SEO 
1947 as 
Countries. 1923. | 1929. | 1938. | 1946. 1947. Percentage 
| 1938. 
| } 
| | 
l a 
Bite ei 15 | s 149 | 178 | ae 229 
Palestine . . ae “ — as | 298 | —_ 
Union of South Africa .. o 29 276 | 692 — 
British India... Be 5,591 3019 | * 2,673 4,964 7,226 | 270 
Australia < eis oad 507 2 | 295 j 701 11 | 
New Zealand... a ont ae ose a | = ae | 540 
Canada... ee iat oe 2 | 672 218 
Other British countries oa 190 146 108 | 151 | 177 164 
Total, British countries 6,620 3,688 8,594 7,247 10,490 292 
Russia. 47 690 136 | 7 = ia 
Finland .. 105 44 118 44 210 178 
Sweden .. 122 108 115 | 253 413 360 
Denmark oe ae ef _ — 46 2 | 306 } 665 
Poland .. ee is al 152 142 365 | (a) | “= —_ 
Netherlands a: 323 | 492 258 166 | 545 211 
Belgium .. | 712 703 193 | 329 968 | 
France 1,290 | 809 230 310 1,310 570 
Portugal | 150 | 111 52 219 7 
Se 379 392 99 1 — pa 
Czechoslovakia .. — 72 104 | 52 78 50 
Total, Europe i aol 3,280 | 3,563 1,716 } 1,543 4,209 252 
} | 
United States .. ae nal 966 510 222 770 970 436 
Egypt... me <a «at 89 | — 145 1,622 2,175 1,500 
China. as * oa 7 | 723 | 339 416 oie 236 
Greece di as SS — _ 20 1,120 
Mexico | 9 | 93 64 416 549 120 
Peru — — 56 J 
Brazil wall 589s 359 503 #10 1,724 343 
Uruguay .. we os oa es at 9 1,370 
pra at a ‘| 16 | 20 173 520 1,154 667 
Other foreign countries (6), (c) | 3,200 2,519 1,560 885 1,870 120 
Grand Total a , ‘| 15,630 11,485 8,408 14,701 24,548 290 














(a) Less than 500%. 
(b) Includes some European countries not included in European 
(c) Includes Japan—2,151,410/. in 1923 and 975,6211. in 1929. 


delivery rate obtained since the war. The recruit- 
ment of labour has been satisfactory during the 
past two years; at the end of June, 1947, 3,171 
were employed, compared with 2,336 in 1938. 

The hosiery and lace machinery group has made 
fair progress during the past year, though alarming 
increases in prices—averaging 1 per cent. per 
month—have been registered. There have been 
no important extensions to capacity, but deliveries 
have increased steadily, from a monthly average 
of 147,000/. for the twelve months ended September, 
1946, to 195,0001. for the eleven months ended 
August, 1947. The percentage manufactured for 
export increased from 42 per cent. to 48 per cent. 
during the same period. The output of the F.N.F. 
warp-knitting machine, mentioned last year, has 
made encouraging pi To the end of 1947, 
44 had been produced, 13 of which were completed 
in December. Output during 1948 is expected to 
average 15 machines a month, an increase of 15 per 





total above. 


Exports of textile machinery are set out in 
Tables IV and V, herewith, taken from the Trade 
and Navigation Returns, December, 1947. Table IV 
shows the volume and value of exports during 1946 
and 1947 by main groups of machines. The total 
value of exports during 1947 exceeded that in 1938 
by 192 per cent., and was the second highest value 
ever recorded, the record having been set up in 
1921, when the total value reached 25-11. million ; 
thereafter it declined regularly to 10-8/. million in 
1924. The volume of exports during 1947 is 14 per 
cent. greater than in 1938, but the tonnage of 
certain groups of machines exported—printing and 
finishing, and spinning and twisting—is actually less 
than in 1938. By value, the spinning machinery 
group accounts for 56 per cent. of the total, com- 
pared with an average of 65 per cent. during the 
inter-war period. The most remarkable increases 
on the 1938 level, both in volume and value, were 
achieved by the hosiery and knitting group (93 per 





cent. on the December figure. 


cent. in volume and 128 per cent. in value) and by 
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the winding machinery group. On the whole, the 
results appear to be most satisfactory and substan- 
tially greater quantities of all types of machines 
should be shipped overseas during 1948. 

Table V shows the destination of exports. British 
countries accounted for about 43 per cent. of the 
total, Europe 17 per cent., and other foreign coun- 
tries, 40 per cent. The best customer was British 
India, which accounted for 7-21. million (29 per 
cent.), followed by Egypt with 2-21. million (9 per 
cent.), Brazil 1-71. million, France 1-3. million, 
and the Argentine 1-2/. million. Including the 
Union of South Africa, exports to hard-currency 
countries separately distinguished totalled 7-231. 
million, or slightly more than 29 per cent. of the 
total. It will be seen that the exports to hard- 
currency countries, in almost every case, were 
considerably greater than in 1938, and it would 
appear, therefore, that the textile-machinery indus- 
try is achieving more satisfactory results in its 
efforts to direct exports to hard-currency areas than 
are most other sections of engineering. 

No recent information is available concerning the 
exports of foreign competitors, but it is believed 
that Britain is by far the leading supplier. In 
1946, exports from the United States totalled 10-41. 
million, compared with 14-7/. million from this 
country. Switzerland came next with 5-4l. million, 
followed by France with 1-61. million. This suggests 
that the industry is being presented with an oppor- 
tunity to establish its products in world markets 
denied to many other sections of engineering. It 
is to be hoped, therefore, that nothing will be 
neglected to increase production during the present 
year. Where there is evidence of a lack of confidence 
on the part of the industry, the Government might 
well intervene and take a share of the risks. 

The following extract from a letter by Mr. K. H. 
Preston, chairman of T.M.M., published in the 
Evershed Committee’s report, states unequivocally 
the manufacturers’ point of view, and gives a clear 
lead to the Government to assist the industry 
to act in what the Government considers to 
be the national interest: “It will be appre- 
ciated that, even were the financis] resources 
available, there is a point beyond which no com- 
pany would be wise in going or could be e 
to go out of its own resources. My Board would 
like to make it clear that théy are anxious to take 
any steps which the national interest demands, 
but that, if the creation of capxcity is required 
outside that which ordinary business risk would 
meet, then they presume special arrangements 
would be available (such as the war-time assisted 
scheme) to make it possible for them to do what is 
needed.” 





CANADIAN STEEL PrRopvuction.—The output of steel 
ingots in Canada, during the 10 months January to 
October, 1947, totalled 2,366,682 tons (of 2,000 Ib.), 
compared with 1,805,290 tons in the corresponding 
period of 1946. 
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JET-ROCKET AEROPLANE. 








JET-ROCKET AEROPLANE FOR THE 
UNITED STATES NAVY. 


As a further stage in the investigations of the 
problems of high-speed flight, which are being made 
by the United States Navy, an aeroplane propelled 
by a turbo-jet engine in conjunction with a liquid-fuel 
rocket has been built. The machine is illustrated by 
the photograph reproduced on this page. Tests are 
now being carried out with the Skystreak, a jet plane 
which has reached a speed of 650-6 m.p.h., and it is 
hoped that the addition of the rocket in the new mach- 
ine, named the Skyrocket, will give it speeds somewhere 
within the region 650-750 m.p.h. The Skyrocket has 
been designed by the Navy in conjunction with the 
National Advisory Committee for Aeronautics and the 
Douglas Aircraft Corporation, and built at the El 
Segundo works of this firm in California. It will under- 
go a series of test flights at the Air Force Test Centre, 
Muroc Dry Lake, California, and then be turned 
over to the Navy for an extensive research pro- 
gramme. 

As will be seen from the illustration, the Skyrocket 
is of unusual form. The fuselage, which incorporates 
the fuel tanks and landing gear, is considerably larger 
in diameter than is that of the Skystreak, which is 
built on more conventional lines, with the tanks and 
landing gear accommodated in the wings. The fuselage 
of the Skyrocket is 45 ft. long and the span of the swept- 
back wings only 25 ft. from tip to tip. Handley-Page 
automatic slots are provided in the leading edges of 
the wings to give improved low-speed lift characteris- 
ties. Aerodynamic brakes on the after portion of the 
fuselage give control of drag and speed. The 
cockpit is provided with refrigeration, heating and 
pressure equipment, and the entire nose section con- 
taining the pilot’s compartment can be jettisoned for 
high-speed escape. The needle-like lance in the nose 
contains a Pitot tube for the airspeed-indicator system. 
The power plant consists of a Westinghouse turbo-jet 
engine and a liquid rocket system built by Reaction 
Motors, Inc. The engine uses aviation petrol as fuel. 
The instrument equipment will enable measurements 
of air pressure to be made at 400 points on the wing 
and tail surfaces, and forces and stresses in the structure 
will be measured and recorded by more than 900 strain 
gauges and oscillographs. Readings of the standard 
flight instruments will be recorded on cinematograph 
film during the first flights and control demonstrations, 
by means of a photographic flight recorder. The 
greater part of the fuselage skin is made of magnesium 
alloy, the wing and tail surfaces being of aluminium 
all vy. 





CONSTRUCTIONAL STEELWORK.—The Ministry of Sup- 
ply announce that new and secondhand constructional 
steelwork, such as roof trusses, stanchions and compound 
girders, has been released from acquisition control, 
under the Control] of Iron and Steel (No. 62) Order, 1948. 
This Order came into operation on January 28. In the 
case of new constructional steelwork, the change is largely 
a technical one, as the structural engineer will still 
require an authorisation from his client to acquire the 
controlled plain steel needed for fabricating into con- 
structional steelwork (or to replace material taken from 
his stock for that purpose), and to authorise him to use 
the plain steel. The procedure for obtaining the authori- 
sation has not been altered in any way. 














EXPERIMENTAL VOYAGE OF THE 
TANKER “ NISO.’’ 


As a preliminary to the mme of investigations 
planned by the Admiralty Ship Welding Committee to 
test, under seagoing conditions, the behaviour of welded 
as compared with riveted ships, the Anglo-Saxon 
Petroleum Company’s tanker Niso was fitted with an 
experimental equipment of instruments in order to 
ascertain the approximate ranges to be provided for 
in the instruments used on the actual trials, and the 
approximate frequencies of the alternating forces and 
motions; and to obtain, for guidance, records of the 
weather, sea conditions, wave systems, and wind 
directions and forces likely to be encountered. A 
description of the equipment, and a general outline of 
the results obtained, were given in a paper by Mr. 
G. M. Boyd, Mr. F. B. Bull, M.A., B.Sc., and Mr. K. J. 
Pascoe, M.A., presented at a meeting of the Institution 
of Engineers and Shipbuilders in Scotland, held in 
Glasgow on December 2, 1947. 

The Niso was built by Harland and Wolff, Limited, at 
Belfast, and was of riveted construction except that 
the butts of deck plating, the connections of the sheer- 
strake to the deck stringer at the gunwale, the longi- 
tudinal bulkheads to the bottom plating, and the 
horizontal stringer girders to the shell and bulkheads 
were welded. The dimensions were 460 ft. long 
between perpendiculars, 59 ft. moulded breadth, and 
34 ft. moulded depth, giving a deadweight capacity of 
12,000 tons. She was built under the survey of Lloyd’s 
Register and classed 100Al. The instruments were 
installed while the vessel was being fitted out at Govan 
and the voyage began on December 24, 1944, when the 
ship left Gourock in ballast for New York, where she 
arrived on January 8, 1945. She was carrying 9,481 
tons deadweight, including fuel and ballast, giving a 
displacement of 14,216 tons. In this condition the 
draughts were 21 ft. forward, 26 ft. 44 in. aft, and 
23 ft. 104 in. mean; the deflection (sag) of the hull 
was 2} in., by freeboard measurements; the meta- 
centric height, 4-10 ft.; and the rolling period in calm 
water, 13-0 seconds. 

The instruments fitted were as follows. To measure 
direct strain, electric resistance strain gauges were used, 
together with long-base gauges with remote-reading 
variable-inductance chokes and long-base gauges with 
direct dial-gauge reading. To measure overall deflec- 
tions in the ship’s girder, cinematograph cameras were 
provided, with sighting boards; and there were 80-ft. 
and 21-ft. steel deflection trusses on the deck, forward 
of the bridge structure. To measure the water pressure 
on the hull, pressure gauges of the diaphragm type, with 
a remote-reading variable-inductance choke, were at- 
tached to the shell plating. The trace of the waves on 
the ship’s side was measured by means of a series of 
electrical contacts which were closed by the pressure of 
sea water; and the wind force, by a deflecting wind 
board with a remote-reading variable-inductance choke. 
To measure the accelerations of the vessel in three 
directions, a tri-directional accelerometer was used, 
with unbonded electric resistance strain gauges. For 
the measurement of roll and pitch, there was a Sperry 
gyroscope roll and pitch recorder and also a heavy 
flywheel pitch recorder. Finally, to record the general 
condition of the sea, two cameras, of the type used for 
aerial surveys, were mounted on the navigating bridge, 
one at each end and on fixed parallel axes, and arranged 
to act stereoscopically. They were operated electrically 
and were synchronised so that simultaneous exposures 
were made at 2-second intervals over a maximum period 
of about four minutes. These cameras were also used 
to check the measurements of roll and pitch. 

The ciné camera for recording hull deflections was 
housed in a shelter on the upper poop deck, whence 
a clear line of sight could be obtained to a target on 
the forecastle and an intermediate target on the central 
bridge structure. The camera was fitted with a 12-in. 
telephoto lens and the electrical drive was timed to 
expose four frames per second. The two sets of 80-ft. 
steel deflection trusses, previously mentioned, were 
provided because it was thought that optical methods of 
recording deflections might not be reliable. The 
trusses were, in effect, an attempt to set up a controlled 
expansion joint in the ship’s structure, to measure 
changes in the radius of curvature of the hull girder. 
Each set comprised two 40-ft. long box lattice girders, 
10 ft. high and 3 ft. 6 in. wide, placed end to end. 
They were hinged together at the adjacent ends of the 
lower booms, but the ends of the upper booms were 
unconnected. the gap between them being bridged by 
a variable-inductance choke, enclosed for protection in 
@ flexible rubber bag. The deflections recorded were 
all smaller than was expected, but were of the same 
order as those recorded by the ciné camera. The 21-ft. 
trusses, four in number, were fitted on the forward 
well deck, to provide similar readings of changes in the 
local radius of curvature of the ship’s girder, but the 
insulation of the pick-up units was not proof against 
the continuous flooding of the well deck in heavy 
weather and eventually the pick-ups ceased to function. 








176 


ENGINEERING. 











FEB. 20, 1948. 





THE QUANTITY PRODUCTION OF 
LOOM MOTORS. 


During the war two bays of the Witton works of 
the General Electric Company, Limited, Magnet House, 
Ki y, London, W.C.2, were entirely devoted to 
the manufacture of ship and engine-room fans. On 
the conclusion of hostilities, however, these shops were 
converted so that they could be used for the pro- 
duction of loom motors for the textile industry. In 
doing so, opportunity was taken to effect improve- 
ments on previous manufacturing methods, and almost 
the whole of the present equipment is of new design. 
lt may also be noted that the converted shops were in 
production within three months of the beginning of the 
change-over. 

The standard range of three-phase loom motors manu- 
factured by the General Electric Company are of the 
totally-enclosed high-torque type, with outputs of 
$, 2, 1, 14, 14, 2 and 3 h.p. at 220-230 and 380-400 volts. 
The } to 14 h.p. patterns have the same centre height, 
shaft diameter and fixing dimensions and are inter- 
changeable; as also are the 2 and 3 h.p. motors. 
As regards manufacture, each of the three major stages 
—stator-core building and winding ; rotor construction 
and assembly ; and testing of the complete motor—is 
carried oui ona carefully planned sysiem, so as to avoid 
bottlenecks and ensure an even flow at all stages The 
stator laminations, as received from the stores, are 
brougbt to one end of the stator building section, 
which is situated across the end of the shops. They 
are then passed from left to right, being successively 
assembled in the stator frame, pressed in a 12-ton 
press, centred. and keyed. To check the alignment, 
each stator is placed on a template through which 
light is reflected, so that any irregularities at once 
become visible. The assembled stator frames are then 
placed on a roller conveyor and inspected before passing 
to the preparation bench, where they are made ready 
for the winders. On completion of this operation they 
are carried along the lower deck of a two-tier roller 
conveyor, which runs between the rows of tables, to 
the winders. 

The stator coils are formed from enamel-insulated 
wire and, after being wound on a layer winding ma- 
chine, are passed through a revolving wire-brush 
cleaner, to remove the enamel from the ends. During 
the winding operation the stator is placed on a turn- 
table which is mounted on a stand and is designed 
so that the frame can be manceuvred in any desired 
direction. There is a space for tools on both sides 
of the turntable and each stand is fitted with attach- 
ments for holding a set of stator coils, tape and an 
electric compound heater. By using electric heating, 
it is claimed, all smoke and fumes are eliminated. 
After winding, the stator passes along the top deck 
of the roller conveyor to the “‘ connecting-up ” benches, 
which run at right angles to it. Correct connection 
is ensured by a colour coding system, which is incor- 
porated in the windings. The stator is then carried 
by an overhead monorail hoist to a boring machine, 
where the bore and spigots are finish-machined. 
Subsequently, it is conveyed by the same hoist to a 
cabinet where any dust that has collected is removed. 
It then passes to the inspection bench and on to a 
test enclosure, where it is subjected to a pressure test 
of 2,500 volts for one minute. At the conclusion of 
this test, the stator is conveyed by a monorail hoist, 
which runs the whole width of the shop, to the stoving 
section, where it is dried out, impregnated in a centrally- 
located tank, and baked. Finally, it is taken to the 
assembly stores, where it is placed on a trolley with the 
rotor and the other components that are required to 
build up the complete machine, and is taken to the 
assembly shop. a photograph of the interior of which is 
reproduced on this page. 

As in the case of the stator, the rotor and a complete 
set of components, including the shaft, key and bear- 
ings, are issued from the stores in an assembly tray 
and are delivered by a roller conveyor to the rotor 
assembly bench. Here they are built up on a sliding 
table which forms the work-table of a 12-ton press. 
After assembly, the laminations are pressed and keyed 
to férm a complete core. The conductors are then 
inserted and their ends bent over preparatory to welding 
them into a solid end ring. The core is conveyed by a 
gravity conveyor to the welding enclosure, where it is 
pre-heated in an oven to a temperature of 350 deg. C. 
It is then placed on a revolving turntable and the ends 
of the bars are welded together. It is claimed that 
this method of construction is particularly quick and 
neat, besides ensuring high efficiency afier the motor 
has been placed in service. Next the rotor core passes 
along a runway to a press where the shaft and key are 
secured and then along a second runway, which is 
lined with Bakelite to prevent damage to the shaft, 
to a lathe, where the rotor is turned accurately to within 
+ 0-001 in. Subsequently, it is placed in a dynamic 
balancing machine and balanced at the critical speed 
so as to ensure freedom from vibration. After balancing, 
the bearing sleeves are fitted by heating them under 
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electric control to a temperature of 92 deg. C., so that 
they can be slid on to the shaft without the employ- 
ment of force. Af.er inspection, the finished rotor. is 
taken to the assembly stores and placed on the same 
trolley as the stator. 

This trolley runs on rails, which extend the whole 
length of the assembly shop, and is provided with a 
turntable, so that assembly can be completed without 
removing the machine. All the tools required are 
arranged convenienily in a rack alongside.} Afier 
assembly, the trolleys move forward to the inspection 
and testing sections, where they are routine tested, 
painted and labelled. Selected machines car’, how- 
ever, be transferred by hoist to two test beds for more 
exhaustive testing. 

It may be poin‘ed out that a combination of factors 
has been adopted to produce the high degree of pro- 
ductive efficiency attained. To begin with, each part is 
laid before the worker in the most efficient manner. 
All the necessary material is also at hand and arrives 
at the same time as the part of the machine to which 
it belongs, while the use of conveyors is a further step 
in eliminating delays and unnecessary handling. 
Added to this, we understand, a particularly simple 
system of material and production control is employed. 
Index cards for each part number and bin number 
are placed in a double-sided rack, which forms the 
partition between the stores and the progress office. 
Both can therefore ascertain at a glance the quantity 
of each item available. S.ores are allocated by the 
progress clerk, who keeps a check on supplies. Com- 
prehensive progress charts covering all the necessary 
statistics for long term production are prepared and 
kept up to date, while time-study records are always 
available. 





WALL CALENDAR.—We have received a monthly 
tear-off wall calendar from Messrs. C. Ryan and Company, 
53 to 73, Central-street, London, E.C.1. 





LECTURES ON NEWER ENGINEERING MATERIALS.— 
A course of seven lectures on ‘“‘ Newer Engineering 
Materials ” will be delivered in the Department of Applied 
Chemistry, Northampton Polytechnic, St. John-street, 
London, E.C.1, at 7 p.m., on Wednesday evenings, com- 
mencing on March 3. The first lecture, on ‘‘ Powder 
Metallurgy,” will be by Mr. D. J. Jones, and the second, 
on March 10, on “ Development in Lubricants,” with 
special reference to internal-combustion ergine and 
instrument lubrication, will be by Mr. G. Kinner. The 
third and fourth lectures, on March 17 and April 7, will 
be by Dr. J. H. Partridge, and will deal with ‘“‘ The 
Manufacture and Properties of Glass.’”” The Jecturer at 
the fifth and sixth lectures, to be held on April 14 and 21, 
will be Mr. R. F. Phillips, who will speak on “ Plastics,” 
and the last lecture will be held on April 28, when Mr. 
P. A. Claret will speak on “‘ Silicones.”” The fee for the 
course is 10s. 6d., admission being by personal enrolment 
at the Polytechnic office between the hours of 10 a.m. 
and 7 p.m., on weekdays. 








400-H.P. DIESEL-ELECTRIC 
LOCOMOTIVE. 


Tue Brush Electrical Engineering Company, Limited, 
Loughborough, have produced their first prototype 
Diesel-electric shunting locomotive, which is illustrated, 
with the engine side doors open, in Fig. 1, opposite. 
It has been designed for shunting, or hump shunting, in 
standard-gauge marshalling yards, where it is required 
to move heavy trains at low speeds. The standard rat- 
ing of the two-stroke Diesel engine is 400 h.p., and the 
generator it drives supplies current to two nose- 
suspended traction motors; the tractive effort, up to 
2 miles an hour, is 32,000 lb. The locomotive is at 
present on loan to the Eastern Region of the Railway 
Executive (the former L.N.E.R.), for trials in the 
Sira‘ford yards. 

The wheel arrangement of the locomotive is 0-6-0, 
the diameter of the wheels being 4 ft. The weight on 
the leading driving axle is 17 tons 2 cwt.; that on the 
intermediate coupled axle, 16 tons 18 cwt.; and that 
on the trailing driving axle, 17 tons; the total weight 
in working order is therefore 51 tons. The distance 
between the leading and intermediate axles is 5 ft. 9 in., 
and the distance between the intermediate and trailing 
axles is 6 ft. The main frames are braced by cross 
stretchers of welded construction, and the axleboxes 
are lubricated by wick feed. 

Power is provided by a standard two-stroke Petter 
oil engine, type SS4T Superscavenge, with four cylin- 
ders, each 84-in. bore and 13-in. stroke. The standard 
rating of this engine is 400 brake horse-power at 600 
r.p.m., and the overload rating is 440 brake horse- 
power at the same speed ; the idling speed is 330 r.p.m. 
‘The engine lubricating oil is passed through an Auto- 
Klean filter, and some is by-passed through a Stream- 
line filter before delivery to the cylinder walls. The 
cooling water is shut off from the radiator on the front 
of the locomotive, by a thermostatic valve, until it 
reaches a suitable temperature. The driver's cab is 
completely enclosed and is warmed by three radiators 
connected to the engine cooling-water system. To 
prevent the water freezing in the engine and radiator, 
when the locomotive is out of use during cold weather, 
a paraffin heater is fixed to the floor between the engine 
and radiator. The capacity of the radiator is 120 
gallons. The fuel oil is carried in an 800-gallon tank, 
and is passed through an Auto-Klean filter. All air 
used by the engine is cleaned by passing through four 
Burgess oil-wetted filters mounted on the engine 
blowers. 

The engine is started by compressed air stored in a 
reservoir placed behind the front buffer beam. The 
reservoir is charged by a compressor driven by a Cub 
horizontal twin-cylinder Diesel engine, situated between 
the main engine and radiator. The compressor engine 
is staried and stopped by press buttons in the cab, and 
is only used occasionally for charging the reservoir. 
In the event of failure of the air starting system, the 
locomotive may be propelled a few yards by another 
locomotive, afier setting a “‘ tow-start ” switch which 
reverses the normal functions of the main generator and 
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Fie. 1. GENERAL VIEW OF LOCOMOTIVE. 





one of the traction motors. The main generator then 
becomes a motor, taking current from the traction 
motor acting as a generator, and starts the Diesel 
engine. Alternatively, the main generator may be 
connected to a battery. 

The engine is coupled directly to a Brush generator, 
the continuous rating of which is 190 kW at 600 r.p.m. 
Both the engine and generator are mounted on a 
fabricated-steel bedplate which, in turn, is supported 
on @ three-point suspension on the locomotive main 
frame. One of the rear suspension points is visible in 
Fig. 2, which shows the main generator and the blower 
for the traction motors. An auxiliary generator is 
mounted on top of the main generator, as shown in 
Fig. 1, and they are connected by a rope drive. In 
addition to providing field excitation for the main 
generator, the auxiliary generator supplies current to 
a brake-compressor motor, a blower motor (Fig. 2) 
for cooling the traction motors, and a hotplate in the 
driver’s cab. An automatic regulator is provided for 
maintaining constant the voltage of the auxiliary 
generator, irrespective of changes of load and speed. 
The power and speed of the locomotive are varied by 
altering either the speed of the Diesel engine or the 
field of the main generator. The alteration of the field 
is effected by moving the main controller; there are 
no notch positions, so that a smooth control is achieved. 
The speed of the engine varies between 300 and 600 
rp.m., and is determined by a governor which is 
connected to the main controller by a servo mechanism. 
The main generator characteristics prevent overloading 
of the engine, except when the controller is in the full- 
power position, when torque control comes into effect. 

Control equipment and instruments are housed in 
the cab. The driver’s controls are duplicated on both 
sides of the cab. They include a “ dead-man’s” 
pedal on each side, which, when released, opens the 
traction-motor circuit and applies the brakes. A time- 
lag mechanism is incorporated to allow the driver to 
move from one side of the cab to the other. Prot&tctive 
relays for overload, earth faults and loss of brake- 
reservoir pressure are provided, and in the event of 
one of them opening, the locomotive is rendered inopera- 
tive. There is also a low oil-pressure cut-out on the 
main engine. The figures and pointers of all instru- 
ments are luminous. 

The two nose-suspended traction motors drive the 
leading and trailing axles through double-reduction 
spur gearing, and the intermediate axle is driven by 
coupling rods. The continuous rating of each motor is 
116 brake horse-power. There is provision for dis- 
engaging the gears when it is required to haul the 
locomotive at more than 20 miles an hour. As can 
be seen from Figs. 1 and 2, the generators and blower 
are installed in a separate compartment into which air 
Fic. 2. Matn GENERATOR, AND BLOWER FOR TRACTION Morors. | enters through oil-wetted filters in the side doors; the 
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traction motors are therefore blown with clean air. 
A 12-cell lead-acid battery, charged by a small dynamo 
on the engine, supplies current to all lighting points 
in the cab, and engine and generator compartments, 
and to electric marker lights. Westinghouse air brakes 
and pneumatic sanding gear for the leading and trailing 
wheels are provided. The doors have been designed 
the full height to afford access to the engine and equip- 
ment, but when they are closed the driver has good 
forward visibility from both sides of the cab. There 
is also a sliding roof which gives access to the top of 
the Diesel engine. The locomotive is 29 ft. 1 in. in 
length over the buffers, 9 ft. in overall width, and 
12 ft. 6 in. in overall height. Its maximum speed is 
20 miles an hour. 





LAUNCHES AND TRIAL TRIPS. 


S.S. ‘* Paciric Unrry.’’—Single-screw cargo vessel, 
with accommodation for twelve passengers, built by 
Sir James Laing and Sons Limited, Deptford Yard, 
Sunderland, for Messrs. Furness, Withy and Company, 
Limited, Leadenhall-street, London, E.C.3, for service 
between the United Kingdom and the West Coast of 
North America. Main dimensions: 497 ft. by 63 ft. 2in. 
by 41 ft.; carrying capacity, 10,500 tons on a draught 
of 28 ft. 6 in. Steam turbines designed by The Parsons 
Marine Steam Turbine Company, Limited, Turbinia 
Works, Wallsend-onTyne, with two Yarrow-type boilers, 
giving an average service speed of 154 knots. Launch, 
January 27. 

S.S. “‘ St. CHRISTOPHER.’’—Single-screw trawler built 
by Messrs. Cochrane and Sons, Limited, Ouse Shipbuilding 
Yard, Selby, Yorkshire, for the St. Andrew’s Steam 
Fishing Company, Limited, Hull. Main dimensions: 
167 ft. 6 in. by 29 ft. by 15 ft. 3in.; gross tonnage 550. 
Triple-expansion engines, constructed by Messrs. Amos 
and Smith, Limited, Albert Dock Works, Hull, giving a 
speed of 13} knots. Launch, January 28. 

Licut VESSEL.—Built by Messrs. Philip and Son, 
Limited, Noss Shipyard, Dartmouth, to the order of the 
Corporation of Trinity House, Tower Hill, London, E.C.3, 
the vessel is the sixth of a series of nine. The lantern 
contains six 500-watt lamps giving a beam visible for 
10-12 miles. Main dimensions: 130 ft. by 25 ft. by 15 ft.; 
gross tonnage about 350. Launch, January 31. 

M.S. ‘“‘ KARNAK.’’—Single-screw vessel built and 
engined by Messrs. Harland and Wolff, Limited, Queen’s 
Island, Belfast, to the order of the Moss Hutchison 
Line, Limited, James-street, Liverpool, 2, for the 
carriage of fruit and general cargo. Main dimensions: 
367 ft. by 52 ft. by 32 ft. 6 in.; gross tonnage, about 
3,350. Harland-B. and W. six-cylinder single-acting 
four-cycle Diesel engine of 2,500 brake horse-power, 
giving a loaded speed of 13 knots. Trial trip, January 
29 and 30. 


3.S. “ Byryorp.”—Single-screw cargo vessel built and 
engined by Messrs. Hall, Russell and Company, Limited, 
York-place, Aberdeen, to the order of Messrs. Skipsaks- 
jeselskapet Byfjord (Kornelius Olsen), Stavanger, 
Norway. Main dimensions: 323 ft. 6 in. by 44 ft. 6 in, 
by 29 ft. 1 in. to shelter deck; deadweight capacity, 
about 3,600 tons. Triple-expansion engines and two 
oil-burning boilers developing 1,650 indicated horse- 
power. Trial trip, February 10. 

8.S. “‘ LOVLAND.”—Single-screw cargo vessel, built 
and engined by Messrs. Smith’s Dock Company, Limited, 
South Bank, Middlesbrough, Yorkshire, to the order of 
Messrs. Skipsaksjeselskapet Sunde (Samuelsens Rederi), 
Farsund, Norway. Maio dimensions: 300 ft. by 
46 ft. 7 in. by 28 ft. 3 in. to shelter deck; deadweight 
capacity, about 3,600 tons on a draught of 19 ft. Triple- 
expansion engines, with two oil-burning boilers, develop- 
ing 1,700 indicated horse-power, with a speed of 12} 
knots. Launch, February 11. 





“THE RoyaL Scot ” RESTORED.—The opening of the 
West Coast route from London (Euston) to°Glasgow and 
Edinburgh took place on February 15, 1848. The 
centenary of this event, and of the inauguration of the 
10-a.m. express from Euston to Scotland, was celebrated 
at Euston station on Monday, February 16, 1948, when 
Sir William Wood, K.B.E., Member of the British 
Transport Commission, was present at the departure of 
the 10-a.m. train, to which the pre-war name, ‘“‘ The 
Royal Scot,’”’ has beer restored. 


MANUFACTURE OF PLASTICS FOR ADHESIVES, TEX- 
TILES, Etc.—WMessrs.'Aero Research Limited, Duxford, 
Cambridge, who, for some years have held the rights for 
the manufacture of melamine formaldehyde resins, for 
adhesives and the like, from Messrs. Ciba Limited, have 
now concluded arrangements with this firm. These 
cover a number of plastics, including melamine formalde- 
hyde resins for textiles, wet-strength paper and other 
applications, as well as the new metal-to-metal adhesive 
and casting resin known as Araldite. 





BRITISH STANDARD 
SPECIFICATIONS. 


Tue following publications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Glossary of Terms for Copper and Zinc Alloy Wrought 
Products—A new publication, B.S. No. 1420-1947, 
is a glossary of terms applicable to wrought products 
in copper, zinc, brass and other copper alloys. The 
glossary is based on proposals submitted by the British 
Non-Ferrous Metals Federation, which had taken steps 
to obtain representative views from the industrial 
interests concerned. The definitions have been related 
throughout to current commercial practice and due 
consideration has been given to definitions favoured 
by H.M. Customs. It is hoped that further sections 
will be published in due course to cover raw materials, 
cast shapes and, possibly, certain fabricated products. 
Although the terms have been defined in relation to 
copper alloys and zinc, it is appreciated that the issue 
of the glossary will have an indirect effect on the 
terminology used for other metals and alloys. The 
Institution will . roe any comments on the 
possible extension of the scope of the glossary or on 
the publication of separate sections to cover terms used 
in relation to other non-ferrous metals. [Price 2s., 
postage included. } 

Mastic Asphalt Damp-Proof Courses and Tanking.— 
A further publication in the series of British Siandard 
specifications for mastic asphalt for building purposes 
has now been published. The specification, B.S. No. 
1418, covers the requirements of mastic asphalt for 
use in damp-proof courses and tanking. The mastic 
asphalt is composed of suitable crushed natural-rock 
asphalt, containing from 6 per cent. to 10 per cent. 
of bitumen, incorporated with either flux-refined lake 
asphalt or equal proportions of asphaliic bitumen and 
jake asphalt. The specification is divided up into 
several parts, covering definitions, the nature of the 
materials and tables of their properties, manufacturing 
requirements and such matters as inspection, marking, 
sampling and testing. Recommendations for the appli- 
cation of mastic-asphalt for damp-proof courses and a 
method of determining the hardness number of the 
mastic asphalt after laying are contained in appendices. 
[Price 2s., postage included. ] 





BOOKS RECEIVED. 


Elementary Differential Equations. By PROFESSOR 
Lyman M. KeEtts. Third edition. (Price 3 dols. 
or 18s.] Instrument and Control Manual for Operating 
Engineers. By EUGENE W.F. FELLER. [Price 6 dols. 
or 36s.) Applied Engineering Mechanics. By Pro- 
FESSOR ALFRED JENSEN. [Price 3 dols. or 18s.) 
Elements of Nomography. By PROFESSORS RAYMOND 
D. Dovetass and Dovueias P. Apams. [Price 3-50 
dols. or 21s.) Jet Propulsion Progress. The Develop- 
ment of Aircraft Gas Turbines. By LESLIE E. NEVILLE 
and COLONEL NATHANIEL F. SISBEE. [Price 3-50 dols. 
or 21s.) Running a Machine Shop. By Frep H. 
CoLvIN and FRANK A. STANLEY. Second edition. 
[Price 4-25 dols. or 25s. 6d.] Fluid Mechanics of 
Turbomachinery. By GEORGE F. WISLICENUs. [Price 
7-50 dols. or 458.) McGraw-Hill Book Company, 
Incorporated, 330, West 42nd-street, New York 18, 
U.S.A.; and McGraw-Hill Publishing Company, 
Limited, Aldwych House, Aldwych, London, W.C.2. 

Ministry of Fuel and Power. Report on Investigations of 
the Benzole Technical Committee 1942-1946 on Sludging 
and Corrosion in Benzole-Absorption Plants. H.M. 
Stationery Office, Kingsway, London, W.C.2. [Price 
6s. 6d. net.) 

Eighty-Third Annual Report on Alkali dc. Works. By 
the CHIEF INSPECTORS. Proceedings During the Year 
1946. H.M. Stationery Office, Kingsway, London, 
W.C.2. [Price 9d. net.] 

Ministry of Transport. Railways Division. Railway 
Accidents. Report on the Derailment Which Occurred 
on the 29th May, 1947, near Bletchley on the London 
Midland and Scottish Railway. H.M. Stationery Office, 
Kingsway, London, W.C.2. [Price 2d. net.] 

Department of Scientific and Industrial Research. Road 
Research. Road Note No. 4. Design of Concrete 
Mizes. H.M. Stationery Office, Kingsway, London, 
W.C.2. [Price 4d. net.] 

Ministry of Fuel and Power. Safety in Mines Research 
Paper No. 106. Intrinsic Safety of Electrical Appara- 
tus. The Minimum Igniting Current in Relation to 
Circuit Constants. Second Report. By G. ALLSOP 
and others. H.M. Stationery Office, Kingsway, 
London, W.C.2. [Price 9d. net.] 

Twenty-Five Years of British Broadcasting, 1922 to 1947. 
Prepared for the Silver Jubilee Year of the British 
Broadcasting Corporation. B.B.C. Publications Depart- 
ment, The Grammar School, Scarle-road, Wembley. 
[Price 2s. net.] 
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PERSONAL. 


Dr. R. C. G. WriiiaMs, M.I.E.E., M.I.Mecb.E., hag 
been appointed chief engineer of Philips Electricaj 
Limited, Century House, Shaftesbury-avenue, London, 
W.C.2, and will advise the managing director on al 
technical matters. 

Mr. R. H. S. TURNER, M.A. (Cantab.), A.M.I.P.E., who 
was appointed assistant superintendent, plant depart. 
ment, Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester, 17, in 1945, has now been 
promoted to the position of superintendent of that de. 
partment in succession to the late Mr. F. A. PUCKNELL. 

Dr. A. B. McIntTosH, B.Sc., A.R.T.C., F.R.LC., F.1.M., 
has left the Royal Technical College, Glasgow, to take 
charge of the Metallurgical Section, Department of 
Atomic Energy, Risley, near Warrington, Lancashire. 


Mr. J. G. Ross, deputy engineer-in-chief and chief 
of the research laboratories of Marconi’s Wireless Tele- 
graph Company, Limited, Marconi House, Chelmsford, 
Essex, has been appointed chief of a new Engineering 
Division in connection with associated companies. He 
is succeeded as chief of the research laboratories by Mr. 
R. J. Kemp, who was Mr. Robb’s chief assistant. 


Mr. W. SyMes, M.I.P.E., who, since 1944, has been 
works manager of the main works at Trafford Park, 
Mavchester, and the various dispersal factories of 
Metropolitan-Vickers Electrical Company, Limited, and 
Mr. W. A. Coates, M.I.E.E., who has been manager of 
the home sales department of the firm since 1946, have 
both been appointed to the board of the company. 


Mr. J. P. HAMILL has been appointed managing 
director of Messrs. Richard Crittall Marine Limited, 
Martin’s Bank Building, Water-street, Liverpool, a 
newly-formed company of which we gave some particu- 
lars on page 130, ante. The other directors are: Mr. 
J. L. Mus@rave (chairman), Mr. A. E. Hinps (vice- 
chairman), Mr. W. A. McPHAIL, Mr. R. A. PRICE, 
Mr. W.C. ROBINSON, MR. O. S. SHARRATT and MR. F. 8. 
TOWLE. 


Mr. R. H. GARNER, B.Sc. (Eng.) (Lond.), head of the 
Engineering and Science Department, Blackpool Tech- 
nical College, has been appointed principal of a new 
technical college to be opened in the Burnbank district 
of Glasgow. 





Mr. F. Fancutt, paint technologist of the London 
Midland and Scottish Railway, and Dr. J. C. Hupson, 
head of the Corrosion Laboratory of the British Iron 
and Steel Research Association, have been awarded 
jointly a Telford Premium by the Institution of Civil 
Engineers for their paper, ‘‘ The Prevention of Corrosion 
on Structural Steelwork.” 

Mr. W. RANDALL, M.C., A.M.I.E.E., has now left the 
India Supply Commission, 45-7, Mount-street, London, 
W.1, and is continuing his work in the United Kingdom 
on behalf of Indian industrialists. His address is 
27, Lennox-gardens, Ilford, Essex. (Telephone VALen- 
tine 2185.) 


Mr. W. S. GEARING, A.M.I.E.E., acting manager of 
the London branch of Johnson and Phillips, Limited, 
Charlton, London, S.E.7, has now been appointed London 
branoff manager. 

Mr. R. F. Hewson, formerly in charge of production 
control in the plastics department of the works of the 
Triplex Safety Glass Company, Limited, Hythe-road, 
Willesden, N.W.10, has transferred to the sales staff. 
He has been succe@jed in production control by Mr. J. E. 
SHARPE. : 

Masor F. BENTLEY, M.B.E., has been appointed acting 
manager of the Manchester branch office of the Atlas 
Diesel Compaay, Limited, Beresford-avenue, Wembley, 
Middlesex. The branch is in City-road, Gaythorn, 
Manchester, and will deal mainly with the compressed-air 
products of the company. 

The newly-formed SOUTH WESTERN SOCIETY OF MIN- 
ING ENGINEERS has now been federated with the INsTI- 
TUTION OF MINING ENGINEERS, Salisbury House, Fins- 
bury-circus, London, E.C.2. The honorary secretary of 
the Society is Mr. R. F. Pescop, H.M. Inspector of 
Mines, Swansea Area, 33, Lon Cadog, Cwmgwyn, 
Swansea, Glamorgan. 

THE COMBUSTION APPLIANCE MAKERS’ ASSOCIATION 
(SoLip FUEL) have removed to 24, Tottenham Court- 
road, London, W.1. (Telephone: MUSeum 5543-4.) 

MEssRS. STEIN AND ATKINSON LIMITED, have removed 
from Wolsey-road, East Molesey, to Parnell House, 
25, Wilton-road, Westminster, London, S.W.1. (Tele- 
phone: ViCtoria 4661.) 

Messrs. I.T.D. LimITreED, have removed from 29, 
Palace-gate, London, W.8, to Stacatruc House, 142, 
Sloane-street, London, S.W.1. (Telephone: SLOane 
3546, 8528 and 3167.) 


Messrs. ALFRED HERBERT LIMITED, Coventry, 


inform us that ALFRED HERBERT (INDIA) LIMITED, have 
opened a branch office in Karachi under the charge of 
Mr. G. 8. HEATHCOTE, to deal with the supply of machine 
tools and equipment in the Dominion of Pakistan. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel.—Scottish steelworkers contributed their 
full share towards the record-breaking U.K. output 
last month, and assuming adequate supplies of raw 
materials are provided, the industry expects to maintain 
production at current high levels. The third of a group 
of four new steel-melting furnaces at present under 
construction at Stewarts and Lloyds’ Clydesdale Works, 
Mossend, is nearing completion, and is expected to go 
into production in a week or two. Outputs from the 
three units are estimated to reach about 2,500 tons 
weekly. The January performance by the steel industry 
was particularly creditable inasmuch as it was achieved 
in the face of an acute shortage of scrap. Other essential 
raw materials for the furnace charges were in satisfactory 
supply, and abundant coal has been available. Scrap 
shortage sti)l constitutes the principal threat to continuity 
of steel production in Scotland, but there have been 
encouraging signs of an improvement in local deliveries. 
The demard for all classes of steel ard steel products 
shows no sign of slackening. The re-rolling industry in 
Scotland has been participating in the additional export 
tonpages to Finland in the first quarter of the year 
under the recent agreement between the United Kingdom 
and the Finnish Government. 

Scottish Coal.—Despite an improvement in deep-mine 
production following the settlement of the bus dispute, 
Divisional outputs continue to lag behind the 1948 
objective. In the first five weeks of the year, Scottish 
miners produced 2,374,500 tons, compared with the 
target figure of 2,500,000 tons for the period. There 
was a decline of about 19,000 tons in the week ended 
February 7, when the production totalled 461,100 tons, 
which was the lowest this year. Gasworks, electric 
power stations, steelworks, and other priority users, 
however, have been receiving almost their full allocation. 
Maximum supplies to less essential consumers were more 
difficult to provide. The shortage of washed fuel, 
aggravated by a strike at Coltness central washing plant, 
is becoming a greater problem. As users become more 
selective, the supply is being outstripped by the demand 
to aa increasing extent, and this is becoming more evident 
among Overseas buyers. Some success has been achieved 
in efforts to increase the tonnage of graded fuels, by 
speeding up the arrears of repairs to washery and screen- 
ing plants, which had been reducing outputs. Recent 
overseas shipments mainly comprised periodic cargoes 
from the East Coast to Sweden, and regular parcels, 
amountiag to 2,000 tons weekly, from Ayr to Dublin. 





NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

Welsh Coal Trade.—The diminishing number of miners 
working the voluntary Saturday morning shift has 
resulted in a decline in the output from the South Wales 
mines this year. The trend of events has been watched 
with @ good deal of uneasiness by operators engaged in 
the export trade. As Welsh coals now command an 
average price overseas of 80s. per ton, the importance of 
the trade in the present economic state of the country 
needs no stressing. Recent allocations for shipment had 
given rise to hopes of a large scale expansion in coal 
shipments in the course of the next few months. The 
Position of stocks in the country is reported to be good, 
and it had been expected that the production gained 
from the working of the Saturday shift would have 
resulted in a substantial surplus of coal available for 
export by the spring. Returns issued during the past 
week by the Ministry of Fuel and Power showed that the 
output from the South Wales coalfield in the 53 weeks 
ended Jaruary 3, 1948, was 21,662,000 tons of saleable 
coal, an increase of 999,900 tons over the 52 weeks ended 
December 28, 1946. Opencast coal production totalled 
848,104 tons, as against 574,005 tons. Absenteeism at 
the coal face fell from 17 per cent. to 13-09 per cent., 
while the average output rose Irom 456-97 tons per man 
at the coalface in 1946 to 463-33 tons last year. The 
heavy demand from inland consumers continues to 
account for a large portion of current outputs and no 
improvement in the present difficult stemming position 
on the market is expected during the next montb or 
so. Recent allocations for overseas have absorbed 
practically all the coal that can be spared for shipment 
during February, and a number of orders could not be 
covered. It was expected that some orders at present 
on the market could be met before the end of March. 
The supply position of cokes and patent fuel is difficult. 





RatLway LIVERIEs.—The ‘Railway Executive have 
announced that they will put into service in May, about 
eight main-line trains painted in different colours. The 
experimental colours will'be : blue, probably in a number 
of shades, for main-line passenger express engines ; 
green for other passenger locomotives ; black for goods 
engines; cream and chocolate for carriages of steam 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Blast furnaces have been able to 
secure a better supply of coke, and are able to maintain 
a larger supply of pig iron, but much more iron and 
steel scrap is needed for steel-furnace charges. Iron 
foundries are busier, and the re-organisation and re-equip- 
ment of steel foundries is proceeding slowly. The 
Brightside Foundry and Engineering Company have 
secured an order for rolling-mil] plant for Sweden. The 
installation of reparations machinery from Germany is 
proceeding well, and in the works of Davy and United 
Engineering Company a Wetzel boring and milling 
machine and a Froriep borer are being operated success- 
fully. The work of erecting there a large Waldrich 
planer is now in hand. This machine is quite new, but 
was damaged in Germany during air raids, and some 
replacements will be necessary. Active conditions pre- 
vail in rajlway-wagon building and repair works, and 
gradually the wagon shortage is being overcome. All 
railway material shops are heavily booked and are now 
able to reduce arrears of delivery as more stee] becomes 
available. Makers of colliery machinery and equipment 
also have extensive orders, and have been able to effect 
some useful deliveries. The demand for wire rods, and 
wire ropes is strong. Hot and cold-rolled strip also is in 
very heavy demand. 


South Yorkshire Coal.—The abandonment of Saturday 
shifts at ten Yorkshire collieries has reduced the available 
supply of coal, but many industria] users have reasonable 
reserves. Gas undertakings are receiving fair deliveries, 
which are needed in view of the recent heavy consump- 
tion, and electric power stations are able to maintain 
fair reserves as a result of daily deliveries of deep-mined 
and opencast coal. More coking coal is available, and 
the make of hard coke is being steadily maintained. 
Washery fines for firing Lancashire boilers and the making 
of ovoids are in good demand. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The well-maintained activity at 
Tees-side iron and steel producing plants is keeping 
tonnage output at a high level. Unfortunately, the yield 
of Cleveland ironstone is unsatisfactory and is still 
shrinking, and this necessitates the increasing use of 
costly foreign ores, the imports of which are keeping 
pace with the demand. On the other hand, fuel supplies 
are up to expectation. Pig-iron production has been 
enlarged recently by the kindling of a new modern 
blast-furnace at the Cargo Fleet works, havirg a weekly 
output capacity of up to 3,000 tons, which will help the 
drive to increase the production of finished steel by the 
direct transfer of molten metal to the adjacent meltirg 
shops. There is no indication of a deciine in the sellers’ 
market for finished steel. Home requirements are 
large and there is a continued export demand for all 
material that can be released for shipment ; closer control 
of distribution is foreshadowed. 

Foundry and Basic Iron.—The continued scarcity of 
iron suitable for foundry use, coupled with the acute 
shortage of heavy cast-iron scrap, is still hampering 
operations at the plants turning out light castings and 
other commodities in great demand, both for home 
purposes and for export. A feeling prevails that the 
embarrassing shortage of scrap could be overcome by 
firms having scrap in hand responding to the appeal to 
distribute their accumulations as quickly as possible. 
Basic-iron furnaces are supplying substantial tonnages to 
their owners’ consuming plants, but larger deliveries 
would be welcome. 

Hematite, Low-Phosphorus and Refined Iron.—Distri- 
butable parcels of East-Coast hematite are promptly 
absorbed, outputs of low- and medium-phosphorus 
grades of iron are readily taken up and makers of refined 
iron have no difficulty in disposing of their products. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron plants are busily employed and have 
extensive orders, while steel producers have greater 
delivery obligations than they can meet. The shortage 
of steel semies is still hampering users. Makers are 
delivering rather better parcels of billets, blooms and 
slabs. but the re-rollers continue to call for better 
supplies. Customers for finished steel readily take up 
parcels as soon as they are available. Rails, and all 
classes of railway material, colliery equipment, agricul- 
tural requirements, plates, sheets and heavy joists, 
are in strong demand. 





THE LATE Mr. C. A. OLson.—News of the death of 
Mr. Charles A. Olson, on January 3, has reached us from 
the United States. Mr. Olson was 67 years of age and 
was tool superintendent at the Gisholt Machine Com- 
pany, Madison, Wisconsin. He had been in the service 
of this firm for 42 years and was closely associated with 





trains ; and green for electric locomotives and coaches. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
February 23, 5.30 p.m., Victoria-embankment, W.O.2. 
Discussion on “ Corrosion in Electrical Apparatus,” by 
Brigadier F. H. Maclennan. North-Eastern Centre: 
Monday, February 23, 6.15 p.m., Neville Hall, Newcastle- 
upon-Tyne. “Electricity Applied to Horticulture,” by 
Messrs. C. A. Cameron Brown and E. W. Golding. 
Scottish Centre: Tuesday, February 24, Royal Technical 
College, Glasgow. 6.15 p.m., Special Business Meeting. 
6.30 p.m., Report “ Practical Training of Professional 
Electrical Engineers. London Students: Tuesday, 
February 24, 7 p.m., Victoria-embankment, W.C.2. 
“ Standardisation,” by Mr. P. Good. Southern Centre: 
Wednesday, February 25, 6.30 p.m., University College, 
Southampton. “ Standardisation of Power Cables,” 
by Mr. W. H. L. Lythgoe. North-Western Centre: 
Thursday, February 26, 6.45 p.m., Engineers’ Olub, 
Manchester. “‘ Equipment of Industrial Power Stations,” 
by Mr. N. Foulsham. Institution: Friday, February 27, 


6.30 p.m., Central Hall, Westminster, S.W.1. Faraday 
Lecture: ‘“‘ Electricity and Everyman,” by Dr. P. 
Dunsheath. 


INSTITUTE OF PETROLEUM and INSTITUTION OF 
CHEMICAL ENGINEERS.—Monday, February 23, 5.30 
p.m., 26, Portland-place, W.1. ‘ Vaporisation in Fur- 
nace Tubes,” by Mr. G. Baars. 


JUNIOR INSTITUTION OF ENGINEERS.—Sheffield Section : 
Monday, February 23, 7.30 p.m., 198, West-street, 
Sheffield. ‘‘ Iron and Steel Works,” by Mr. R. C. D. 
Fell. Institution: Friday, February 27, 6.30 p.m., 39, 
Victoria-street, S.W.1. ‘‘ Automatic Washing Control 
in the Laundry Industry,” by Mr. A. J. Simpson. North- 
Western Section: Saturday, February 28, 2.30 p.m., 
16, St. Mary’s Parsonage, Manchester. ‘‘ Manufacture 
of Gramophone Records,” by Mr. H. W. Bowen. 


INSTITUTION OF MECHANICAL ENGINEERS.— Yorkshire 
Branch: Monday, February 23, 7 p.m., Royal Victoria 


Station Hotel, Sheffield. ‘‘ Mechanism of Metal Rolling,” 
by Dr. L. R. Underwood. East Midlands Branch: 
Wednesday, February 25, 7 p.m., College of Technology, 
Leicester. Presidential Address, by Lord Dudley 
Gordon. Also at Midland Branch: Thursday, Feb- 
ruary 26, 6 p.m., James Watt Institute, Birmingham. 
Institution: Friday, February 27, 5.30 p.m., Storey’s- 
gate, S.W.1. Discussion on “ Future of Fuel and 
Power,” opeved by Dr. F. Rogers. AUTOMOBILE DIVISION. 
Luton Centre: Tuesday, February 24, 6.30 p.m., George 
Hotel, Luton. ‘“ Large-Scale Vehicle Overhaul and 
Repair,” by Mr. E. C. Ottaway. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Feb- 
ruary 24, 5.30 p.m., Great George-street, S.W.1. Debate : 
“That Mitre Gates are Becoming Obsolete.” For: 
Mr. A. B. Porter. Against: Mr. F. M. Easton. New- 
castle-upon-Tyne Association: Tuesday, February 24, 
6.15 p.m., Neville Hall, Newcastle-on-Tyne. Discussion : 
“Mirirg Subsidences,” opened by Messrs. J. E. Lewis 
and E. L. J. Potts. Birmingham Association: Friday, 
February 27, 6 p.m., James Watt Institute, Birmingham. 
“Stresses of Pre-stressed Concrete,” by Dr. K. W. 
Mautner. Yorkshire Association: Friday, February 27, 
7 p.m., Great Northern Station Hotel, Leeds. ‘‘ Use of 
Tidal Power,” by Mr. B. D. Richards. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, February 24, 6.30 p.m., 39, 
Elmbank-crescent, Glasgow. “‘ Fire Fighting in H.M. 
Ships,’”’ by Mr. P. G. N. Haywood. 

Roya Society OF ARTS.—Wednesday, February 25, 
2.30 p.m., John Adam-street, W.C.2. “‘ Three-Dimen- 
sional Photography,” by Mr. C. Butement. 

Royal UNITED SERVICE INSTITUTION.—Wednesday, 
February 25, 3 p.m., Whitehall, S.W.1. ‘“ The Home 
Fleet in the War,” by Vice-Admiral Sir Patrick Brind. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Wednesday, February 25, 7.15 p.m., Chamber of 
Commerce, Birmingham. “ Electricity Act, 1947,” by 
Mr. H. Nimmo. 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section: Wednesday, February 25, 7.15 p.m., College of 
Technology, Marchester. ‘ Rolling Bearing Applica- 
tion,” by Mr. R. K. Allan. 

Roya Socrery.—Thursday, February 26, 4.30 p.m., 
Burlington House, Piccadilly, W.1. ‘‘ Scope and Activi- 
ties of the Research Laboratories of Imperial Chemical 
Industries, Limited,” by Sir Wallace Akers. 

RoyAL AERONAUTICAL SocrETY.—Thursday, February 
26, 6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. ‘‘ Evolution of Aeroplane Design,” by 
Professor R. L. Lickley. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
February 26, 6 p.m., 11, Upper Belgrave-street, S.W.1. 
“ Design of Thin-Walled Columns,” by Dr. C. M. Moir 





tool design, as well as with tool purchasing. 





and Mr. R. M. Kenedi. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 


Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMPLE BAR 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager 


Accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.”’ Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 





“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom and all 
places abroad, with the exception 
of Canada 10 0 


For Canada £4 5 0 
Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 


the Publisher, mentioning the agent’s name and 
address. 


ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity, but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
headings of ‘Appointments Open,” ‘Situations 
Wanted,” “ Tenders,” etc., is 8s. for the first four lines 
or under, and 2s. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 248. per inch. 
If use is made of a box number the extra charge is 
Is. per insertion, with the exception of advertisements 
appearing under ‘‘ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 124 per 
cent. for thirteen; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 


TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the cate of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 


The Proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 
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MAIN-LINE DIESEL 
LOCOMOTIVES. 


WueEn the experimental Diesel locomotive No. 
10000 made its successful trial trip to London last 
December, the event was of more historical import- 
ance than to mark the pre-nationalisation swan 
song of the London Midland and Scottish Railway. 
Once Diesel locomotion is introduced, it seems to 
justify increasing use, and a few years may suffice 
to see it firmly established on British main lines if 
not, perhaps, in the hearts of railway engineers 
and amateurs of the steam locomotive. Such, at 
least, has been the experience of the London 
Midland and Scottish with shunting engines, for 
which Diesel power has practically superseded 
steam as regards new building during the past 
15 years. Admittedly, Diesel power offers peculiar 
advantages over the coal-fired steam engine for 
shunting service, which accounts for the fact that it 
has been so thoroughly developed in this country 
before the first Diesel locomotive was built for high- 
speed travel on main lines, If American experience 
is any guide, however, there can be little doubt 
that the main-line Diesel is here, not merely to 
stay, but to compete very seriously with the 
steam locomotive. For some years now, visitors to 
railway works in the United States have remarked 
on the increasing proportion of important loco- 
motive projects and of new passenger train services 
that are being carried out with Diesel-electric 
power. In the American view, the reciprocating 
steam locomotive is on its way out. 

This impression is fully confirmed by some 
statistics published last year by the Association of 
American Railroads,* which show that the total 
number of Diesel locomotives operating on lines 
in the United States increased from 101 in 1930 to 
3,624 at the end of 1946. A noteworthy feature 
is the rapidly expanding rate of construction since 
the outbreak of war, so that the number of Diesel 
locomotives was more than doubled in four years 
and increased by 760 in the single year 1946. Less 
than a quarter of that number were passenger 
locomotives but, even so, they represented an 





* Circular No. D.V. 1144. Report of Committee on 


Locomotive Construction. 





increase of 63 per cent. on the existing Diesel-electric 
passenger stock, which indicates a striking accelera- 
tion in the use of Diesel power for branch and 
secondary as well as main-line traffics. Of the 
passenger Diesels in service at the end of 1946, 
200 were rated at 2,000 h.p., over 100 at 4,000 h.p., 
and 17 at 6,000 h.p. The most powerful of them— 
an 8,000 h.p. freight locomotive—was completed 
in 1946, and serves to illustrate the important 
point that the work done by Diesels is propor- 
tionately far greater than their numbers suggest ; 
the tota] American stock aggregates some 3,000,000 
horse-power. 

In so far as trends in American Diesel practice 
for main-line operation can be regarded as indicative 
of what may follow in this country, it is of interest 
to consider how Diesel power can offer an attractive 
alternative to steam in this country. The mere 
fact that locomotive No. 10000 is on trial presup- 
poses a belief in weighty advantages, since the 
dependence of Diesel locomotives on imported fuel 
can hardly have been lightly dismissed. It is a 
point, too, though perhaps of diminishing import- 
ance under nationalisation, that the main-line Diesel 
locomotive is the composite product of several 
contracting firms and offers little scope for the 
individual genius of designers like those whose 
names stand out in railway history. From the 
purely technical standpoint, moreover, there is no 
justification for the idea that sustained high 
speed is not equally attainable by steam locomotives. 
In addition to the ample evidence to the contrary, 
it is important to realise a fundamental difference 
between the speed-power characteristics of the two 
types. The combination of Diesel prime-mover 
and electric transmission leads to superior drawbar 
horse-power at low speeds of travel, but the hauling 
capacity at high speeds is inferior to that of a 
modern steam locomotive of equal rated power. 

This characteristic of the Diesel-electric type, 
which justifies its popularity for shunting work, 
offers advantages in main-line services where 
stops are fairly frequent and no sustained high-speed 
running is required. Other features favouring the 
Diesel are its lower centre of gravity, which permits 
higher safe speeds on sharp curves of restricted super- 
elevation, and the absence of unbalanced forces. 
The resulting benefits are unlikely to be marked 
in this country and may be largely offset as regards 
track damage Py greater unsprung mass carried 
on smaller wheels, although good riding qualities 
in the vehicle’itself should be easier to achieve with 
the Diesel than with the conventional steam engine. 
How far simplification of fuelling arrangements, the 
elimination of water supplies, of boiler-water treat- 
ment problems and of the smoke nuisance, and the 
substantially higher availability for service, are 
capable of being realised on British railways will be 
known only in terms of accumulated experience. 
One decided advantage of Diesel operation in Britain 
lies in the possibility of coupling together two or 
more locomotives, each within the restricted loading 
gauge and having weight distributions which the 
bridges can tolerate, and operating them as a single 
motive-power plant by one engine crew. 

In the final assessment of merit, the monetary 
value of technical advantages is of paramount im- 
portance, and it is not easy to see whether Diesel- 
electric locomotives can become an economical pro- 
position for British main lines. In the United States, 
the first cost of Diesel power is twice that of steam, 
lubrication and repair costs are higher, and fuel 
costs are equal. Mr. Ralph Johnson’s authoritative 
analysis* shows the average annual operating 
costs of steam and Diesel-electric locomotives, over 
their economic lives in the same service, to be 
approximately in the proportion of 4 to 5, respec- 
tively. Part of this disparity is attributable to 
engine crews’ wages, which are 60 per cent. higher 
for Diesel than for steam and are governed, perhaps, 
by national conditions not applicable in Britain. 
There seems to be no such contingency, however, 
in the case of maintenance, which, while the largest 
individual item in each cost account, is nearly 
20 per cent. greater for Diesel-electric engines than 
for steam. Rather is it to be expected, indeed, 
that the disparity in maintenance costs will be 
greater in this country for a number of years. 





* The Steam Locomotive, by R. P. Johnson. 
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A matter of some importance relative both to 
initial and maintenance costs, and to availability 
as affected by the speed with which periodical and 
emergency repairs can be carried out, is the degree 
of standardisation that can be introduced into Diesel- 
electric locomotive building. It is already well 
understood that the ability to lift the complete 
Diesel engine out of a locomotive and replace it with 
@ spare engine represents a striking potential 
increase of locomotive availability, but there are 
equally obvious opportunities for economy depen- 
dent on a large measure of standardisation among 
all the components of all the Diesel-electric loco- 
motives comprising a railway’s main-line motive- 
power stock. Another report in the A.A.R. Circular, 
previously mentioned, reveals that the subject has 
already presented serious problems in America. 
The A.A.R. Committee on Locomotive Construction 
consider that standardisation of bogies, including 
the structural frame, wheels, axles, springs, equal- 
isers, axleboxes and bearings, already appears to 
be quite feasible. As regards the traction motor 
and its ancillary gear, however, the position is 
more difficult because of the multiplicity of traction- 
motor styles, and the reluctance of electrical manu- 
facturers to modify their widely varying products. 
Adequate standardisation affects operating as well 
as repair practices ; for example, with appropriate 
braking and control gear, Diesel-electric locomotives 
made by different contractors, but having about the 
same power rating and speed range, can be operated 
in parallel with dynamic braking. 

From what has happened in the United States, 
it appears that the railway engineers, as users, 
must take the initiative in sponsoring standardisa- 
tion to meet requirements of which outside manu- 
facturers, with interests not restricted to railway 
locomotives, may be unaware or, perhaps, care- 
less. The A.A.R. Circular exemplifies this point 
by reference to some designs of Diesel locomotives 
which could not be readily lifted by jacks in the 
event of derailment. In the American experience, 
however, the traction motor is still the greatest 
obstacle, although, in the Committee’s opinion, 
there is no valid reason why manufacturers and 
users should not collaborate to produce a standard 
range of traction motors and running gear to serve for 
all locomotives with electric transmission. 

Among other directions in which American 
experience of main-line Diescl-electric locomotive 
operation can afford valuable guidance in this 
country is that of fire protection. The question 
obviously warrants most serious consideration, not 
only because of the risk inseparable from fuel oil 
and the presence in some Diesel locomotives of a 
flame-heated boiler for carriage-warming steam, 
but also because of the adverse public feeling that 
would be aroused by a disastrous fire on a passenger 
train. Small fires, seemingly, are all too frequent 
in American Diesels and the problems connected 
with minimising the chance of their occurrence and 
of rapidly overcoming those that do occur are far- 
reaching. They entail, for instance, the structural 
design of the locomotive to include fireproof bulk- 
heads, to avoid pockets where combustible matter 
can accumulate unsuspected, and to embody per- 
manent tanks for water or foam. The confined 
spaces within a Diesel locomotive are inherently 
troublesome in that they make access to the seat of a 
fire difficult and disqualify certain types of noxious 
extinguishers from use. The whole question of 
what forms of fire protection should be installed, 
what size they should be, where they should be 
fitted, how they should be inspected and tested, 
how the engine crews should be trained and prac- 
tised in using the various appliances, and how all 
concerned should be inculcated with the idea that 
prevention is better than cure, is one which is well 
worth comprehensive study. 

Despite important differences in many 
of manufacture and operation, the publication of 
American experiences and considered opinions is 
manifestly helpful to British locomotive engineers, 
and the practical results of their influence will be 
followed with keen interest by all who have at heart 
the future well-being of British Railways. The 
great thing, it is werth while to stress, is to avoid 
from the outset such difficulties as are now having 
to be faced and surmounted by American operators. 
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THE CANADIAN POWER 
POSITION. 


Ir was generally expected by the various public 
and commercial bodies in Canada which are con- 
cerned with the generation and distribution of 
electric power, that there would be some falling off 
in industrial activity during the early post-war years 
and, as a consequence, but little new construction 
was undertaken in 1945 and 1946. This opinion 
has proved to be inaccurate, the output in the first ten 
months of 1947 having been 10 per cent. higher than 
for the corresponding period in 1946, and 12 per 
cent greater than that of 1944, which was the peak 
year of war-time output. One result of this idea 
that the coming of peace would result in a diminution 
in power demand has been that, in some parts of the 
country, restrictions reminiscent of war-time con- 
ditions have had to be imposed on commercial and 
industrial users during the winter. The opinion, 
which was not confined to Canada, that there would 
be a post-war decrease in demand, was presumably 
based on the certain knowledge that many munition 
plants would be closed down and the activities of 
others greatly restricted, but evidently sufficient 
allowance was not made for the release of pent-up 
activity in more peaceful fields. 

It may be that longer views would have made it 
clear that, in a world short of most things except 
engines of destruction, any possibility of progress 
in more pacific fields would be taken advantage of 
immediately, but the extent of released peace-time 
activity was probably beyond computation. That 
is not to say, however, that even approximate 
estimates were always attempted. The shortage 
of generating plant in Great Britain at the end of the 
war was the result of deliberate policy which decided 
that time and material could not be spared for the 
construction and installation of power-station 
equipment, but that policy was allowed to determine 
procedure for too long a period after the end of the 
war. If the present activity in power-station 
construction and extension had been engaged in 
earlier, both recent and proximate supply conditions 
would have been more favourable. Although, on 
August 14, 1945, when Japan accepted the demand 
for unconditional surrender, estimates of future 
industrial load would have been very speculative, 
it was clear that there would be considerable 
increase in domestic demand, especially in view of 
the facts that the construction of all-electric houses 
was pushed forward and that, in a time of coal short- 
age, the use of space-heating electrical appliances 
was fostered by freeing them from purchase tax. 

An increased domestic load has also formed an 
important item in the growing demand in Canada. 
During the war, many appliances were unobtainable, 
or restrictions were imposed on their use, and the 
easing of this situation has naturally resulted, in a 
highly-prosperous country, in advantage being 
taken of the new situation. The rural load, which 
is deliberately cultivated, must also have contributed 
to the increased demand. As agriculture is one of 
the main industries of Canada, much attention has 
been given to farm and rural-community service. 
As examples of the type of activity being pursued, 
the Calgary Power Company added 74 miles 
to its transmission system during the year and is now 
supplying more than 2,100 farms, a further 1,000 
in southern Alberta being served from other 
sources ; the Manitoba Power Commission continued 
its vigorous programme of rural electrification 
and now serves 4,670 farms, and 1,400 miles of 
transmission-line extensions were carried out; 
further examples are furnished by the activities of 
the Hydro-Electric Power Commission of Ontario 
and the corresponding body in Quebec. In the 
former province, 92 miles of high-tension trans- 
mission line, 322 miles of transmission line, and 996 
miles of rural line were constructed during the year, 
and 160,000 rura] customers are now served ; in 
Quebec, 275 miles of rural line were constructed and 
a further 500 miles are in hand. At the end of 1947, 
55,000 farms out of the total number of 150,000 
in the province were receiving electric supplies, 

In the Maritime Provinces, New Brunswick and 





Nova Scotia, in which, by Canadian standards, 
hydro-electric generation is on a small scale, 





increased difficulty in dealing with a growing load 
was caused by an extended drought in the late 
summer and autumn, and restriction had to be 
imposed on consumption. The total water powers in 
the provinces, actual and potential, are too small 
to carry the total electric load, but any possible sites 
are being taken advantage of. A plant designed 
for three 1,600-h.p. units is under construction at 
Dickie Brook, on a diversion from Larry’s River, 
by the Nova Scotia Power Commission, and the 
Nova Scotia Light and Power Company is installing 
a 4,600-h.p. unit at Methals Brook. This is the 
final link in a chain of five power stations on a 
diversion of the Gaspereau and Forks Rivers, with 
a total installation of 25,600 h.p. The provinces, 
however, depend to a large extent on steam sta. 
tions ; work in hand covers 47,500 kW of plant in 
new and extended plants. 

On the opposite side of the Dominion, in British 
Columbia, although 53,000 h.p. of hydro-electric 
plant was brought into use during the year, the 
growth of load in the Vancouver district was so 
great that considerable amounts of power had to 
be purchased by the British Columbia Electric 
Railway Company from the Bonneville Power 
Administration in the State of Washington. This 
procedure, necessitated by an increase of 13 per 
cent. in consumption in 12 months, is clearly 
unadvantageous for a country which, like Great 
Britain, is short of United States dollars. The 
British Columbia Electric Railway Company, in 
spite of their name, have now become a body engaged 
in general power supply. Tbey are building a new 
station on the Bridge River, the first 62,000-h.p. 
unit of which is expected to be in operation next 
October. In the course of the year, 53,000 h.p. of 
new plant was added to the hydro-electric capacity 
of the province as a whole, made up of a 28,000-h.p. 
unit in the new Campbell River station of the 
British Columbia Power Commission and a 25,000- 
h.p. unit in the Stillwater Station of the Powell 
River Company. 

That a continuing growth in the Canadian power 
load is expected is made clear from the annual 
report of the Dominion Water and Power Bureau 
for the year ended December 31, 1947. It is stated 
that ‘preliminary investigation, plans and con- 
struction activities” cover the development of 
water-power sites of a total capacity of 2,000,000 
h.p.; of this total, about 500,000 h.p. should come 
into operation this year. This figure of 2,000,000 h.p. 
is about the same as the total new capacity added 
during the war, which was expected to provide 
a reserve for the early post-war years. Although 
there was never a halt in new construction there 
was a diminution, and plant coming into operation 
in 1947 represented only 178,800 h.p., as compared 
with an average pre-war annual increase of 
300,000 h.p. 

The main additions to the total hydro-electric 
capacity of the country, which are either planned 
or under construction, are naturally situated in 
Ontario and Quebec, the most highly-industrialised 
provinces. In the former, an 81,000-h.p. plant is 
nearing completion at Stewartville, on the Mada- 
waska River; two 60,000 h.p. units, out of an 
ultimate six, of the Des Joachims development, on 
the Ottawa River, are expected to be in operation 
in 1950; a project providing for an ultimate 
capacity of 160,000 h.p. at Chenaux Rapids, on the 
same river, has been put in hand; and the first 
40,000-h.p. unit of a station, ultimately to contain 
four units of this size, at Pine Portage, on the Nipigon 
River, is scheduled for commission in November, 
1950. In Quebec, a 27,000-h.p. additional unit at 
the Bryson station, on the Ottawa River, will be 
completed in 1949; 195,000 h.p. of new plant at 
Shawinigan Falls will go into commercial operation 
this year; the fourteenth 50,000-h.p. unit at the 
Beauharnois Station will also be completed this 
year. The construction of a second power station 
at this site will also be put in hand. An interesting 
development, undertaken by the Department of 
Mines and Resources, is being carried out on the 
Snare River, in the Northwest Territories. It is 


designed to assist the commercial development of 
this remote area. The first 8,000-h.p. unit of a plant 
with an ultimate capacity of 30,000 h.p., will go into 
operation late in the current year. 
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NOTES. 


TORSIONAL FaTIGUE TESTING OF MARINE SHAFTING. 


Tue relevance of the results of fatigue tests on 
small-scale pieces to the design of full-size com- 
ponents has long given rise to some doubts, but a 
paper presented to the Applied Mechanics Group 
of the Institution of Mechanical Engineers on 
Friday, February 13, describes some investigations 
carried out for the Admiralty, during the war, the 
results of which have an important bearing on this 
problem. The paper, entitled ‘“‘ Large-Scale Tor- 
sional Fatigue Testing of Marine Shafting,” was 
presented by Dr. 8. F. Dorey, C.B.E., Wh.Ex., 
vice-president, and Dr. 8. Livingston Smith took 
the chair. Dr. Dorey first recalled the circum- 
stances leading to the initiation of the tests. There 
was very little information, he said, on torsional 
fatigue tests of specimens more than 3 in. in dia- 
meter, mainly owing to the high cost; and when 
consideration was given to a proposal to use solid- 
drawn steel tubes with welded flanges for marine 
shafting, torsional fatigue tests were undertaken, by 
adapting a new type of torsional vibration damper 
and torque exciter which had been designed originally 
by Dr. G. H. Forsyth for another purpose. The 
test rig consisted of the specimen (a short hollow 
shaft, 93 in. outside diameter, with a flange at each 
end), two large heavy flywheels, one bolted to each 
flange, a pedestal ‘‘ bearing ” supporting the speci- 
men in the middle, the exciter which was attached 
to one flywheel, and a motor drive to the exciter. 
The shaft and flywheels did not rotate, but were 
caused to vibrate torsionally by the action of the 
exciter, which was run at a speed as close as neces- 
sary to the resonant frequency of the system. 
Electric-resistance strain gauges were fixed to the 
specimen on both sides of the bearing. Four 
tests were carried out on arc-welded shafts, and 
the results, which were given in detail in the paper 
indicated that, unless special care were taken in 
the welding operation, couplings welded to shafts 
might have a comparatively low fatigue strength 
when subjected to alternating torsional stresses. 
Tests were next carried out on four forged shafts. 
In the case of three of the shafts, the stress was low 
at the commencement of the test, and was increased 
slightly after each series of ten million cycles. A 
reference to large-scale fatigue tests carried out in 
Germany during the war, and the results of tests on 
Meehanite cast-iron shafts were also given. Dr. 
Dorey remarked, in conclusion, that the results 
“indicate clearly the overall reduction in fatigue 
strength in large shafts due to stress concentration 
set up by the geometrical form of the stressed parts, 
to lack of homogeneity of the material, and to any 
size effect, if present.” 


THE PROFESSIONAL ENGINEERS APPOINTMENTS 
BuREAU. 


In a report on the operation of the Professional 
Engineers Appointments Bureau during 1947, Mr. 
R. W. L. Harris, B.Sc., the registrar and secretary, 
states that, of.an average number of 634 engineers 
on the register during that year, 127 were primarily 
civil engineers, 260 mechanical], and 247 electrical. 
In the previous year the average number registered 
was 964. The number of vacancies notified by 
employers was 1,048, and 214 appointments were 
made, the resulting fees which accrued to the 
Bureau amounting to 1,1791. The average age of 
the men on the register, as compared with the 
average for 1946, increased from 34-4 to 35-6, and 
the average age of the men placed, from 30-1 to 
31-5. An analysis indicated that less than 10 per 
cent. of the engineers on the register were actually 
out of employment and that, of those who were, 
most were more than 45 years ofage. It is observed 
that, in most of these cases, factors which made 
the individuals concerned difficult to place included 
such incidental factors as a requirement that the 
work must be within travelling distance of a given 
address, a desire for a high commencing salary, the 
limitation of acceptable work to a very specialised 
field and, in a few instances, physical handicaps. 
The most serious obstacle to the filling of vacancies 
is the housing situation ; in many cases, it has been 
intimated to the Bureau by engineers on the register 


that they would have accepted posts for which they 
were nominated, were it not for the fact that living 
accommodation for their families could not be pro- 
mised in a reasonable time. This applies to overseas 
appointments as well as to those at home. In the 
last quarter of the year, a decrease was recorded in 
the rate at which vacancies were being notified ; 
and, in a number of cases where the Bureau had 
nominated candidates who appeared to be suitable, 
the employers decided to hold the appointment in 
abeyance because of the reductions in permissible 
capital expenditure or because they preferred to 
wait until conditions were more stable. Most of 
the overseas vacancies notified to the Bureau have 
been posts in the tropics and some difficulty has been 
experienced in finding candidates prepared to 
consider them, although a number of the engineers 
on the register have expressed a desire to emigrate. 
About 50 overseas appointments have been made 
since the Bureau was established. The address of 
the Bureau is 13, Victoria-street, London, S.W.1. 


Tue EvectTricaL RESEARCH ASSOCIATION. 


The impending transfer of the electricity supply 
industry to national ownership under the general 
direction of the British Electricity Authority, is of 
special interest to supporters of the Electrical 
Research Association, since a proportion of the 
Association’s income is derived from the supply 
industry, most of the remainder being made up of 
grants from the Department of Scientific and 
Industrial Research, and from manufacturing inter- 
ests. The future relationship between the B.E.A. 
and the E.R.A. is therefore of importance to the 
continuity of co-operative electrical research, 
especially as the manufacturing and supply interests 
are so interwoven in this field. Moreover, the new 
Electricity Act of 1947 empowers the B.E.A. to 
conduct research. The Council of the E.R.A. 
therefore approached the B.E.A. to discuss inform- 
ally some of the issues involved, and the chairman 
of the B.E.A., Lord Citrine, outlined certain aspects 
of their present policy when he was a guest of the 
E.R.A. at a luncheon held at the Connaught Rooms, 
London, W.C.2, on Friday, February 13. He 
emphasised that future research activities could not 
be predicted, and that the immediate policy was 
essentially interim in character, being designed to 
avoid dislocations, and irrevocable commitments, and 
to continue and develop those processes which are 
beneficial to the electrical industry. The B.E.A., 
he said, would encourage systematic and specific 
research, and, for the time being, would guarantee 
to the E.R.A. an income equal to that hitherto 
received from the electricity supply industry. 
The E.R.A., we understand, has plans for the 
building of new laboratories, and steps towards 
the fulfilment of these plans were recently taken 
by moving a section of the heaa-office staff to 
Thorncroft Manor, Leatherhead, Surrey. During 
the past year, also, the Council of the E.R.A. 
decided on a target figure for the capital fund 
considered necessary to provide adequate facilities 
for future work, though an appeal for the support 
of this fund has been deferred pending the result of 
the negotiations opened with the B.E.A. Under 
prevailing national conditions, any delay on the 
part of the B.E.A. in reaching a decision relating to 
capital expenditure as a contribution towards new 
buildings, even for research purposes, is, perhaps, 
understandable. Their decision, however, will 
apparently be important not only from the stand- 
point of the electrical industry, but may also 
provide a guide for official policy in regard to other 
research associations, and similar bodies, who 
become affected by schemes of nationalisation. At 
the annual general meeting of the E.R.A., also 
held on February 13, the following were elected or 
re-elected to the Council: Mr. R. Lee, Mr. H. 
Bentham, Mr. J. K. Brown, Mr. L. J. Davies, Mr. 
P. V. Hunter, C.B.E., and Mr. J. S. A. Bunting. 


Tue InstrruTIoN oF HEATING AND 
VENTILATING ENGINEERS. 

The annual dinner of the Institution of Heating 
and Ventilating Engineers was held at the Dorches- 
ter Hotel, Park-lane, London, W.1, on Wednesday, 
February 11, the chair being taken by the President, 





Mr. L. Copeland Watts. The principal guest was 


Sir Roger Hetherington, C.B., President of the 
Institution of Civil Engineers, who, in proposing the 
toast of ‘‘ The Institution,” took the opportunity to 
discuss the functions, and the present number, of 
the British engineering institutions. There were 
now, he said, over a hundred of them and, though it 
was easy to say that there were too many, it was not 
so easy to say how the number should be reduced. 
The smaller specialist institutions performed a very 
useful function, because they gave to engineers who 
were concerned with one particular branch of 
engineering a chance to discuss their own problems. 
He did not see any prospect at present of any kind 
of federation of institutions, nor did he think that 
this was a way in which the strengthening of institu- 
tions would come about; on the other hand, a 
closer co-ordination and association between various 
institutions would, he considered, make entirely for 
strength. A reduction in the number of institu- 
tions, if it were to come, should do so as the out- 
growth of co-operation and association, and not by 
sheer amalgamation. There was already a great 
deal of collaboration between the Institutions of 
Civil, Mechanical, and Electrical Engineers, and 
their Presidents, with the secretaries, met at regular 
intervals to discuss matters of general interest to 
the engineering profession. He thought that addi- 
tional benefit would result if there were further 
collaboration and co-operation between the big 
institutions and the specialist institutions, which 
might be facilitated if the various examinations for 
entry into the profession could be co-ordinated to 
form one common entry examination, with appro- 
priate sub-divisions of the basic engineering section 
so that a man could select that branch of engineer- 
ing in which he intended to practise. ‘I think,” 
said Sir Roger in conclusion, “‘ that this would tend 
toward closer working, and it is in closer working 
and co-operation that our strength lies, rather than 
in a boa-constrictor process of one institution swal- 
lowing another.” Mr. L. Copeland Watts, in 
responding to the toast, agreed with Sir Roger’s 
views, especially the suggestion that all should 
“enter the profession by the same door”; but, 
he said, ‘‘ having entered by that door, we should 
then go to occupy different rooms, and not all crowd 
into the same hall.” The President also drew the 
attention of members to the fact that the Institution 
now occupied, at 75, Eaton-place, London, S.W.1, 
new Offices which they had leased from the Incor- 
porated Association of Architects and Surveyors. 
The only other toast was that of “The Guests,” 
proposed by Mr. H. M. Bruce (senior vice-president 
of the Institution), to which responses were made by 
Dr. Harold Hartley, President of the Institution of 
Gas Engineers, and by Mr. W. Forbes Campbell, 
President of the Incorporated Association of Archi- 
tects and Surveyors. 


ALTERNATING-CURRENT Motors ON PUBLIC 
Suppty Mars. 


Statutory Rules and Orders (1941) No. 1864 laid 
down, among other items, that alternating-current 
motors with outputs up to 5 h.p. should be arranged 
for direct-on starting and that those with outputs 
up to 30 h.p. should be of the squirrel-cage type 
only. These stipulations were contained in Statu- 
tory Rules and Orders (1946) No. 207, the purpose 
of both Orders being to extend the use of direct- 
starting for squirrel-cage motors as far as possible, 
and thus to save both material and labour. In 
1935, however, a booklet dealing with ‘“* Alternating- 
Current Motors on Public Supply Mains ” had been 
issued by the British Electric and Allied Manufac- 
turers’ Association, 36, Kingsway, London, W.C.2, 
and the opportunity has now been taken to revise 
this publication with the dual purpose of incor- 
porating the provision of the Order and securing 
greater uniformity in the rules relating to starting 
conditions. This revision has been carried out by 
a committee consisting of representatives of the 
Association and of those bodies, such as the Incor- 
porated Municipal Electrical Association and the 
Incorporated Association of Electric Power Com- 
panies, which are concerned with the supply side. 
Close contact has also been maintained with the 
Ministry of Supply and the Electricity Commission, 
and endorsement has been obtained from the 





Associated Dynamo and Motor Manufacturers. 
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The recommendations, which are thus assured of 
influential support, lay down that starting current, 
rather than horse-power, type of motor or method 
of starting, should be taken as the basis for limita- 
tion; and that alternating-current motors for 
voltages not exceeding 650 should be divided into 
five classes, with permissible starting currents 
of above 200 amperes, 100 amperes, 50 amperes 
and less than 50 amperes per line, depending 
on the conditions at the point of supply. It is also 
recommended that a motor may be started by any 
suitable method, provided the assigned permissible 
starting current is not exceeded, and that where a 
high-voltage supply is given direct to the user, the 
permissible starting current shall be determined by 
the supply authority’s protective apparatus. 


INDUSTRIAL DEVELOPMENTS IN SouTH WALES. 


Interesting evidence of the steps that are being 
taken to establish various new industries in the 
“development area ” of South Wales was provided 
during a recent Press visit to that district, arranged 
by the Ministry of Supply and conducted by Mr. 
B. M. Smith, the Ministry’s Regional Controller 
for Wales. The tour began from Cardiff and in- 
cluded visits to the three works of Aberdare Cables, 
Limited, and their associated compinies, making 
power cables, soot blowers, and carpets; George 
Kent, Limited, making components for water 
meters, and, for Cam Gears, Limited, motor-car 
steering gears, in a factory at Resolven ; the Amal- 
gamated Dental Compiny, Limited, at Fforest Fach, 
near Swansea, producing dental burs; the Anglo- 
Celtic Watch Company, Limited, at Ystradgynlais, 
where some 4,000 pocket watches are being made 
weekly ; and the old established firm of John Mills 
and Company (Llanidloes), Limited, which have been 
engaged for more than a century in the production 
of mine haulage gears and high-pressure pumps. 
During the tour, the party were entertained to 
dinner by the Mayor of Swansea, Sir William Jen- 
kins, J.P., and Lady Jenkins, and heard from Sir 
William of the difficulties now being experienced by 
the heavy industries in Swansea and district. 


Exectriciry SuPPLy FINANcE. 

A number of local authorities have been disposing 
of the assets of their electricity supply undertakings, 
pending their acquisition under the Electricity 
Act, 1947, by granting substantial rebates and 
discounts on their charges. As a result, it is argued, 
the value of those assets at the vesting date will 
be some 1,000,000I. less than at the time the Elec- 
tricity Bill was before Parliament. To prevent this 
practice, the Electricity (Prices Control) Order, 1948, 
has been made, and came into operation on Friday, 
February 13. This Order lays down that, except 
under licence, no electricity undertaking may 
reduce any fixed or standing charge, or charge at 
any lower rate, for energy supplied than the corre- 
sponding rate which was applicable immediately 
before the Order came into force. Similarly, no 
undertaking may allow any discount or rebate in 
connection with the supply of electricity. The 
latter restriction is not, however, to apply to dis- 
counts for prompt payment, where these do not 
exceed 5 per cent. or where any higher rate has been 
continuously allowed for a period of not less than 
three years. By the Electricity Supply (Relaxation 
of Obligations) Order, 1948, which also came into 
operation on Friday, February 13, electricity supply 
undertakings are not obliged to give or continue a 
supply to any premises which was not connected to 
the mains at that date. They are also not obliged 
to “furnish or lay” any electric lines to such 
premises, nor to supply more power than was given 
on that date ; and they are relieved of the obliga- 
tion to supply or fix any meter otherwise than in 
replacement of another of the same capacity. Deal- 
ing with the finances of the undertakings in a recent 
speech Lord Citrine said that capital costs had 
increased from 13/. per kilowatt before the war to 
45l. per kilowatt at the present time. Sooner or 
later these increased costs, as well as the recent 
increases in coal, labour and transport, would have 
to be reflected in the prices charged to consumers. 
Tariffs would have to be overhauled and the widen- 
ing disparity between the charges made to industrial 
and domestic consumers redressed. Tariffs would, 
however, not necessarily be uniform. 





LETTERS TO THE EDITOR. 


SYMMETRICAL COMPONENT 
ANALYSIS 


To THE Eprror oF ENGINEERING. 


Str,—If a single-phase vector, say, for example, 
the vector for a sinusoidally distributed flux-density 
of an alternating magnetic field, is analysed in 
accordance with the principles of symmetrical com- 
ponent analysis, it is found that two equal and 
oppositely rotating vector systems are obtained, 
the magnitude of each of the vectors being one-third 
the peak value of the single-phase alternating 
vector. In addition, three alternating vectors are 
also obtained, each of which has a magnitude of 
one-third that of the given single-phase vector. 
These results are shown in Fig. 1, and in Fig. 2 the 
three systems are shown added vectorially and so 
building up the original single-phase vector X. 
That is to say, the two equal and oppositely rotating 
vectors 1, and 1_, together with the non-rotating 
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vector 1,, are equivalent to the original single-phase 
vector X. This result is shown in Fig. 3. 

Suppose now, that the single non-rotating vector 
A, of Fig. 3 is subjected to the same process of 
analysis as that which has been explained in the 
foregoing with regard to the original vector X. It 
will be seen easily that this analysis will produce an 
increase in the magnitude of each of the vectors A 
and A_ by the amount 


he | Be 
€ x ;) ’ 1.6. 32 ° 
while the single-phase vector A, will become reduced 
to the value , X, these results being shown in 
Fig. 4. 

If this process of analysis be repeated on the 
single-phase vector A, of Fig. 4, and so on, inde- 
finitely, it will be clear that each of the vectors A, 
and A_ will eventually reach the magnitude of one- 
half that of the peak value of X, while the non- 
rotating vector A, will eventually disappear. 

Summarising these results it may be said that, by 
means of an infinite number of stages, the vectors 
A. and A_ will each increase in value from 


_ X to ; X, that is, by the amount 7% the in- 
crement of the first stage being M X, of the next 


stage aX and so on. Consequently, 
1 


x +... to infinity 
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. . to infinity. 


The rather surprising result is thus obtained that 
the method of symmetrical component analysis 
produces, as an incidental by-product, the evalua. 
tion of a geometrical infinite series. 

Yours faithfully, 
T. F. Watt. 
Department of Electrical Engineering, 
University of Sheffield. 
January 24, 1948. 





PROFESSIONAL SALARIES. 
To THE Eprtror oF ENGINEERING. 


Smr,—I have read with some interest, and no 
small concern, your editorial article under this 
heading on page 110, ante, and, as a professional 
engineer of some 16 years’ experience, I feel bound 
to comment. 

I have studied the ‘‘ Charter” which has been 
published by the Association of Scientific Workers 
and I must say that I was impressed by its aims. 
You must be aware that, for a number of years, 
almost the entire employed engineering profession 
has been dissatisfied with its financial position. 
A number of articles and some correspondence on 
this subject have appeared in your own and other 
technical journals, particularly one by Mr. J. H. W. 
Turner in your issue of May 30, 1947, page 447, but 
no mention of this appears in your article. Your 
attitude to the question of salaries for professional 
staff seems to be summed up by the last ‘two 
sentences of your article: “. the employer 
. . . pays an adequate salary if he wants the work 
carried out properly because he has to.” 

The fact is, of course, and always has been, that 
an employer will pay the minimum salary at which 
he believes he can keep his staff and will take full 
advantage of every factor which is likely to make 
it difficult for them to take a job elsewhere. The 
position of the staff in this respect is no different 
from that of the manual workers, but there is a very 
great difference in the pay increases which have 
been obtained by these two groups in the past eight 


Ts. 

"It has been stated recently in the Press that 
engineering trade unions achieved a total wage 
increase of 73 per cent. for their members, but it 
is apparently not so well known that professional 
engineers have had an average addition of no more 
than 20 per cent. to their low pre-war salaries. 
It is true that some of the younger men have 
obtained a little more—the general shortage of 
staff during the war was responsible for that—but 
this is offset by the fact that many of the older 
staff have had to be content with a total increase 
of 29s. 6d. per week (or, in some cases, 15 per cent. 
of their pre-war salary) as a “ cost of living ” bonus. 
The inescapable conclusion is that advantage has 
been taken of the fact that a man of 45 or so with 
family responsibilities is unwilling to change his 
job. Salaries in 1939 had not recovered from the 
cuts imposed during the slump, so that the level 
now is hopelessly inadequate. 

Can anyone believe that the manual workers 
would have obtained their increases without the 
trade unions, and equally, do you really believe, 
Sir, that professional engineers or any other similar 
group can hope to obtain them without adequate 
representation ? 

There has been, in the past, a general reluctance 
on the part of professional workers in industry, 
and particularly, I think, of engineers, to join any 
group which was thought to be connected, however 
remotely, with political activities. This reluctance 
persists in some measure in that section of industry 
with which I am familiar, although it is now being 
tempered, I believe, by the realisation that an 
adequate salary is unobtainable without the backing 
of a trade union or similar organisation. The 
A.Sc.W., although possibly not the answer to every 
engineer’s prayer, appears to be a body which is 
capable of representing us, and is certainly the only 
one to recognise the need for a salary revision and 
to publish its opinion. 





It is perfectly true that no rigid scale can be 
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satisfactory for all the hundreds of different duties 
embraced by the engineering and metallurgical pro- 
fessions in industry, and the definition of grades 
must be a formidable task. Nevertheless, and 
although I agree with many of your points on this 
subject, I can think of no alternative which is 
likely to be workable or to give the reasonably 
prompt improvement which is essential to the 
efficiency of the industry. 


Yours faithfully, 
H. W. Norris. 
37, Barn-hill, 
Wembley Park, 
Middlesex. 


February 10, 1948. 





STEEL ‘‘ RATIONALISATION.”’’ 
To THE Eprror or ENGINEERING. 


Sm,—The revised allocations of steel now being 
made to industry must seriously impuir the country’s 
production, and make it desirable to inquire whether 
such cuts are really necessary or whether there is 
any removable contributory cause. The latter 
exists, I suggest, in the so-called “ rationalisation ” 
scheme which limits the number of sizes of stock. 
We have experienced a case in which half an inch of 
metal had to be ploughed off a 6-in. bore solid-drawn 
steel tube to get down to a finished thickness of 
} in. Thus labour, fuel, transport and handling, 
and machine costs are vastly increased; to say 
nothing of the quantity of stee] (quite a considerable 
amount) which is being wastefully tied up and, when 
machined off, merely represents a large idle pool of 
scrap which remains useless until it is remelted. 

. Yours faithfully, 

For W. Mackie and Company, Limited, 
EDWARD MACKIE, 
Managing Director. 
129-133, Lambeth-road, 
London, S.E.1. 
February 12, 1948. 





FLOW OF BOILING WATER THROUGH 
NOZZLES, ORIFICES AND PIPES. 


To THE Eprror or ENGINEERING. 


Smr,—I am disturbed to find that Mr. T. F. Thomas 
and Mr. H. C. Young, in their letter published in 
your issue of February 6, on page 136, have taken 
my letter (ENGINEERING, December 26, 1947, p.ge 
616) as depreciating the value of the paper by Mr. 
J. G. Burnell. My intention was only to point out 
that the paper, appearing in 1947, lacked reference 
to relevant work published in 1945. I fully appre- 
ciated Mr. Burnell’s experimental work and the 
extended pressure range over which it had been 
done, and if my letter may be read as depreciating 
the work I must apologise. 

I should have liked the matter to rest with this 
admission of a possible fault in my letter. Unfor- 
tunately, however, Mr. Thomas and Mr. Young 
have gone on to other matters which, in fairness, 
require mention. I am not sure what is meant when 
they call the theoretical development for which 
I was responsible ‘‘ unconfirmed.” Calculations 
from the theory agreed not only with the experi- 
ments conducted by Mr. Mitchell and myself, but 
with those of the authors quoted by Mr. Thomas 
and Mr. Young. I do not know that any better 
method of confirmation can be suggested. 

Similarly, it is not clear what is meant by saying 
that simple experiments contradict my assumption 
that evaporation of water in a nozzle occurs at a 
finite rate. If the rate is not finite, then water in a 
nozzle is a unique oddity in a universe where even 
atomic bombs take time to explode and light takes 
time to travel. The question is, what is the actual 
rate. My theory was based on the elementary 
facts that rate of evaporation depends on the extent 
of free surface, the rate of escape of molecules from 
the surface, and the rate of heat transfer to the 
surface. These basic principles are of general 
application, and I cannot think are matters for dis- 
pute ; but on the actual mathematical development, 
no one—least of all myself who best knows the 
approximations made to overcome difficulties— 
would claim that in its present form my theory 





represents finality. Nevertheless, improvements in 
its development have not yet been made. 
Yours faithfully, 
R. 8. SiivEr. 
The Gas Research Board, 
1, Grosvenor Place, 
London, 8.W.1. 
February 12, 1948. 





THE HEAT PUMP AND THE 
COOLING OF PRESSES. 


In a recently-published monograph,* Mr. J. Butler, 
A.M.I.Mech.E., examines the economics of steam heat- 
ing the moulds of presses used for thermo-setting 
plastics. He gives the results of tests on the use of 
cooling water for insulating the body of the press from 
the steam platens, and, in order to conserve the heat 
absorbed by the cooling water, he examines the possi- 
bility of utilising it for the space heating of the factory. 
After considering several alternatives, he concludes 
that a heat-pump installation would be justified. 

The experiments were carried out at the works of the 
Streetly Manufacturing Company, Limited, Streetly, 
Staffordshire, a subsidiary of British Industrial Plastics, 
Limited, because it was felt that existing systems of heat 
insulation in hydraulic presses for thermo-setting plas- 
tics did not prevent heating of the press frame, and 
because there seemed to be advantages in the use of 
cooling water. The thermal expansion of parts of the 
press would be eliminated, thereby permitting finer 
clearances between the table and guides ; the packings 
of the rams would be cool; the efficiency of the oil 
pump would be improved because the oil would not be 
heated so much; and the lower temperature of the 
press would improve conditions for the operators. It 
was therefore decided to experiment with cooling 
water, in conjunction with two conventional insulating 
media: asbestos board and stools; and it was 
stipulated that the temperature of the press frame was 
not to exceed 100 deg. F. (The usual temperature, 
without cooling water, was between 140 deg. and 
170 deg. F.) The cooling water flowed through two 
steam platens, which had been adapted for the purpose 
and placed one between the head and the top steam 
platen and the other between the table and the bottom 
steam platen. Various combinations of cooling-water 
platens, asbestos boards, stools (incorporating a series 
of legs 2? in. high and 1 in. thick), and steel strips 
(} in. by 4 in.) were tested as insulating media. All 
the steam and water platens were 14 in. square by 
2 in. thick. 

The following factors were observed: rate of flow 
of water to limit the press-frame temperature to 
100 deg. F.; the effect on steam consumption; the 
influence of varying the flow of cooling water and the 
initial temperature of the water ; and the effect of the 
room temperature. The effect of lagging the steam 
pipes feeding the platens was also observed. The flow 
of water was controlled by a valve at the outlet from 
the platen, thus ensuring a full flow through the 
platen. Steam was taken from the top of a main 
which was unlagged at first, because it might have 
been temporary ; but it was lagged later. The outlets 
from the platens were connected to steam traps. A 
series of tests showed that the most efficient arrange- 
ment for insulating the body of the press from the 
heat in the steam platens consisted of two water platens 
placed one between the top steam platen and the head, 
and one between the bottom steam platen and a stool 
fixed on the bottom table, but separated in each case 
by a }-in. asbestos board. Most of the tests were 
carried out with such an arrangement on a Bradley 
and Turton 50-ton press of the up-stroking type. 

The first tests showed that 10 lb. of cooling water 
per hour through each platen were sufficient to keep 
the temperature of the table down to 95 to 100 deg. F., 
when using steam at 70 lb. per square inch. They also 
showed that cooling water increased the consumption 
of steam from 9-5 1b. per hour with no water, to 10-5 Ib. 
per hour with 84 lb. of water per hour. Further tests 
showed that the consumption of steam rose at an 
increasing rate when the rate of cooling water was 
increased beyond about 30 lb. per hour. An attempt 
to obtain reliable results from a press used rather inter- 
mittently for moulding, failed owing to the varying 
conditions, but it indicated that the process of mould- 
ing increased the consumption of steam by about 
0-1 to 0-3 lb. per hour per platen. Up to this stage, 
between 120 and 130 experiments had been carried 
out, and Mr. Butler gives details of many results which, 
in general, confirmed these findings. 

It was found that the heat gained by the mains water 
{initial temperature 50 deg. F.) varied from 100 B.Th.U, 





* The Economical Use of Cooling Water for Heat Insula- 
tion of Presses and Subsequently for Space Heating. By 
J. Butler, A.M.I.Mech.E. British Industrial Plastics, 
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per lb. of water when the rate of flow was 10 lb. per hour, 
to 35 B.Th.U. per Ib. at a rate of 80 lb. per hour; the 
steam pressure was 80 Ib. per square inch. The heat 
gained by each pound of water increased as the steam 
pressure increased, but, of course, the consumption of 
steam also increased. A series of tests in which the 
effect of maintaining the temperature of the press table 
at different values within the range 85 deg. to 130 deg. F. 
was observed, and showed that the consumption of steam, 
and the heat absorbed by the cooling water, increased 
considerably as the lower temperature was approached, 
but at 100 deg. F. (the “‘ comfortable ” temperature), the 
consumption of steam was not excessive, and the radia- 
tion of heat to the workshop was sufficient to warm it 
during the winter. Tests with different insulating 
arrangements were undertaken, and Mr. Butler gives 
numerous results, but, in general, they simply confirm 
what had already been deduced. When the pipe supply- 
ing steam to the press was lagged, a saving of at least 
20 per cent. in steam consumption was achieved. 

The increase in steam consumption due to the use of 
cooling water to keep the temperature of the press at 
100 deg. F. or less, was expressed in terms of unit area 
of the steam platen; with a 4-in. stool the increase 
was 0-135 lb. per platen per hour, or 0-039 lb. per 
square foot of platen per hour, which was equivalent 
to 1-4 per cent. The whole surface area of the platen 
(14 in. by 14 in. by 2in.) was taken into account. At this 
stage, the consumption of steam by two 250-ton presses 
with no cooling water was measured. It was 1-2 lb. 
per square foot per hour for one, and 1-5 lb. per square 
foot per hour for the other. These fi may 
compared with 2-8 lb. per square foot per hour for the 
50-ton press used for most of the insulation tests. In 
the latter case, however, steam was supplied through 
an unlagged 2-in. pipe, 200 ft. long, which was rather 
wasteful. In considering the economics of the problem, 
the author based his first calculations on the results 
obtained from the higher rate of consumption. The 
cost of steam was calculated to be 0-083d. per pound. 

For the purpose of estimating the cost of using 
cooling water, it was assumed that 150 presses were 
to be equipped, and the average size of the platens 
was to be 18 in. square by 2 in. thick, giving a total area 
of platens of 1,650 sq. ft. Half of the presses were 
to be provided with stools on the bottom tables, and 
the other half (and all the top platens) were to have 
l-in. asbestos board without stools. With the 1-in. 
board, 16 lb. of water per hour would be required to 
maintain the press below 100 deg. F. The total water 
consumption was estimated at 830 gallons an hour, 
which, at 2s. 3d. per 1,000 gallons, would cost Is. 10d. 
per hour. The consumption of steam would be 
increased by 180 Ib. per hour, which would cost 15-1d. 
per hour. The total cost, if the water were run to waste, 
would therefore be approximately 3s. ld. per hour, or 
211. 16s. 8d. per 140-hour week. A proportion of this 
cost, however, was attributed to losses due to unlagged 
steam mains, which were estimated to be 40 per cent. 
of the steam consumption. Allowing for this, the cost 
of steam would be reduced to 9d. per hour, and the total 
cost would be 181. 5s. per week. 

The author then considered means of recovering the 
heat absorbed by the cooling water, which would leave 
the presses at a temperature of 140 deg. to 150 deg. F., 
at a rate of 830 gallons per hour. If the water were 
used in panels for heating workshops, and assuming a 
drop in temperature through the heating system of 
20 deg. F., the available heat would be 166,000 B.Th.U. 
per hour, but this would suffice only for a small shop of 
50,000 to 80,000 cu. ft. It was calculated, however, 
that the cooling water absorbed 708,000 B.Th.U. per 
hour in the presses, and it was considered that the most 
efficient method of recovering this heat would be to 
use a heat pump, which would transfer this heat 
(together with the heat energy supplied to the heat 
pump in the form of electric current to drive the 
compressor motor) to the water of a radiator system. 

The cubic capacity of the factory buildings, excluding 
the moulding shops, was 670,000 cub. ft. The existing 
heating plant consisted of a system of overhead hot- 
water pipes which supplied 1,000,000 B.Th.U. per hour 
for the “ basic’ heating, and a low-pressure steam 
system with fan-type unit heaters supplying about 
900,000 B.Th.U. of supplementary heat to ensure com- 
fortable working conditions. A heat pump with a 
45-kW compressor motor would have a maximum 
output of approximately 700,000 B.Th.U. per hour 
(from the cooling water), plus 153,000 B Th U. (from 
the compressor)—a total of 853,000 B.Th.U. per hour. 
In practice, it would be slightly less than this, but it 
was evident that a heat-pump system could supply 
about 90 per cent. of the supplementary heat. To 
enable a heat-pump system to supply the whole of this 
heat, and to ensure a margin over the calculated 
requirements, Mr. Butler estimated that, by cooling 
the presses to 95 deg. F., instead of 100 deg. F., the 
heat absorbed by the water would be increased to 
1,014,600 B.Th.U. per hour. A 60-kKW compressor 
motor would be required, and the total heat available 
at the evaporator of the heat pump would be increased 
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to between 1,100,000 and 1,200,000 B.Th.U. per hour. 
There would be a slight increase in steam consumption 
at the presses, but the overall costs of the heat-pump 
system would still offer advantages. 

The costs were based on 1944 prices: coal at 41s. 6d. 

r ton, and electricity slightly less than 4d. per unit. 

ince 1944, the costs of coal and labour have increased 
more than that of electricity. The existing system for 
providing supplementary heat required a maximum of 
1,200 1b. of steam per hour, and 830 Ib. per hour under 
mild winter conditions. With steam at 0-083d. per 
pound, and allowing for losses, the heating cost would be 
471. or 321. per week, respectively, under the two condi- 
tions of demand. In calculating the cost of the heat- 

ump system, two .imilar conditions were considered. 

or @ 140-hour week at full load, the cost was 171. 10s. 
for electricity, and 191. for extra steam—a total cost of 
361. 10s. The corresponding figures for the lighter 
load were 161. for electricity, 91. for steam—total, 251. 
per week. 

As Mr. Butler points out, he has only made an approxi- 
mate estimate of the pro , and many more details 
would have to be calculated before capital costs could 
be ascertained. He also considers a system without a 
heat-pump, in which the temperature of the press- 
cooling water is reduced in a cooling tower, with no 
attempt to use the heat, and also the low capital-cost 
plan of allowing the water to run to waste from the 
presses, but this would cost about 9/. per week for the 
water, and, of course, the heat would be wasted. In 
conclusion, he diaws attention to certain factors. The 
actual cost of steam due to the use of cooling water 
would be less than that calculated from the results 
of the tests which were carried out on a relatively 
inefficient plant. It would be necessary to arrange 
for control of the heat output from the heat pump, 
which would have to vary according to requirements. 
Finally, as the use of electric heating for presses is 
increasing, steam heating will become redundant, 
and this will favour the installation of a heat pump. 
On the other band, it is possible that, with electric 
heating, less heat is imparied to the press, in which 
case less heat would be available for the heat pump. 

Mr. Butler’s monograph is no more than a tentative 
estimate, but it directs attention to a method of saving 
fuel which has received little attention in this country, 
although there are several examples of heat pumps 
serving a variety of purposes in Switzerland. There 
are a few observations which may be made on Mr. 
Butler’s calculations. When considering the relative 
costs of installing a press-cooling and heat-pump 
system in a plastic-moulding works, it would obviously 
be necessary to take into consideration the costs over 
@ year, since, in the summer, when no central heating 
would be required, it would be more than ever neces- 
sary to cool the presses. In these circumstances, 
would the heat absorbed by the cooling water be 
wasted, and, indeed, how would the water be cooled 
after leaving the presses ? 

The cost of additional steam, due to the use of 
cooling water, was based on the cost per pound of the 
existing supply. Although it would not affect the 
argument substantially, the cost would be rather less, 
because certain charges, such as labour, would pro- 
bably not increase. In estimating a scheme for a shop 
with 150 presses, the consumption of steam and water 
was based on quantities per square foot of the whole 
surface area of the platens used in the tests. It is 
doubtful whether the consumption is, in fact, propor- 
tional to the surface area, but in the absence of more 
precise data such an assumption may be regarded as 
not unreasonable. It was unfortunate that most of 
the tests were carried out on a press supplied with 
steam through unlagged pipes and connections, because 
a rather arbitrary correction was necessary in esti- 
mating the final comparative costs. Finally, it may 
be remarked that when designing a press-cooling and 
heat-pump system, the efficiency of insulation could 
probably be improved by developing a suitable design 
of water platen, rather than using existing steam platens 
modified for the purpose. 





THe LaTe Mr. C. M. DONcASTER.—We note with 
regret the death, in Sheffield, of Mr. Charles Mallinson 
Doncaster, which occurred on February 14, barely a 
month after his cousin, Mr. J. H. Doncaster, whom he 
had succeeded as chairman of Messrs. Daniel Doncaster 
and Sons, Limited, steelmakers, Sheffield, in 1944. 
Mr. Doncaster, who was 68, was the second son of the 
late Mr. Samuel Doncaster and a great grandson of the 
founder of the firm. He was educated at the Friends’ 
School, Leighton Park, Reading, and afterwards spent a 
year at Heidelberg University and a further year in a 
Swedish steelworks. He then entered the family firm, 
and, in 1900, was appointed manager of the forge depart- 
ment. Durirg the 30 years he held this position, the 
department was greatly extended and the staff increased 
from 60 to 600. In 1930, Mr. Doncaster turned his 
attention to the commercial side of his firm’s business. 





ELECTRONIC MEASURING AND 
RECORDING INSTRUMENTS. 


An exhibition of electronic instruments for various 
purposes, including timers, counters, recorders, cathode- 
ray tubes and photo-electric cells, was organised by 
Cinema-Television, Limited, Worsley Bridge-road, 
Lower Sydenham, London, S.E.26, and held at Bretten- 
ham House, London, W.C.2, on Monday, January 19. 

Among the instruments on view mention may be 
made of the universal oscilloscope, which is designed 
on the unit system. Each unit has a separate power 
pack ; and can be used to display up to five traces simul- 
taneously upon a 6-in. tube face. The console cabinet, 
in which the cathode-ray tube panel, and its associated 
stabilised extra high-tension power pack, are housed, 
measures about 2 ft. by 2 ft. by 3 ft. 6 in. high and is 
mounted on tyred castors for convenience of transport. 
The sloping front is occupied by the cathode-ray 
tube panel, in which there are three rectangular 
for mounting such small ancillary apparatus as the 
time base, amplifier and grid-modulation unit. The 
tube controls, calibration units, and work sockets and 
switches, as well as two multi-way sockets for the 
supply of power to various probes, are also carried 
on this panel. The vertical portion of the front and 
the rack space at the rear are available for housing 
the larger ancillary units, such as the beam switches, 
the semi-automatic time base and the power packs. 
The 6-in. cathode-ray tube is provided with a retract- 
able hood and a graticule of } in. Perspex, which is 
engraved on both sides for anti-parallax readings. 
It is fitted with a pair of deflecting coils. 

The calibration device, which is nearly independent 
of the mains voltage, consists of a geometrically- 
symmetrical neon stabiliser tube. This tube can be 
supplied either with direct-current or 50-cycle alternat- 
ing current. In the latter case, a substantially square 
wave is obtained, the peak amplitude of which is equal 
to the direct-current output. This calibration potential 
is then passed to the output socket through a seven- 
position attenuator and a simple network, the latter 
ensuring that the attenuator is always correctly 
matched. The auxiliary units are arranged so that 
they can be bolted to the console frame, and are supplied 
witb power through mul i-way plug and socket connec- 
tions. In the case of the shorter connections, ordinary 
wire is used, while for the longer runs low-capacity 
co-axial cable is employed. The auxiliary units now 
available comprise simple and amplitude stabilised 
time bases, aliernating and direct-current amplifiers 
and double and five-beam switch units. 

Another instrument exhibited was the standard 
electronic counter. This has been designed specially 
for industrial purposes and enables counting to be 
effected at rates up to 30,000 counts per minute. 
It can be used also to distinguish between articles of 
different size, shape, colour, weight or electrical resist- 
ance, or to effect sorting into batches. The equipment 
consists of a counting head, i.e., a photo-electric cell 
and light source, and the instrument proper. The 
latter is mounted in a steel case, the front panel of 
which is divided into two portions. One of these 
carries the counter unit with its registering dials, 
an input socket and four controls marked: scaling 
factor, sensitivity, 100-cycle test and re-set, respec- 
tively. The other portion houses the power unit. By 
adjusting the sensitivity control the counter can be set 
up to operate at any pre-determined level of input 
signal, thus avoiding false counts. The “ scaling fac- 
tor ” control has seven positions, marked 1, 2, 5, 10, 20, 
50 and 100, which correspond with the batch numbers 
available. The control of the batching operation is 
effected by a relay, which operates each time the 
selected number of items has been counted. The total 
number of items is a’ continuously registered. The 
** re-set” button is 1 ed to set the dials to zero so that 
a fresh count can be made, while depression of the 
100-cycle test button causes a signal of 100 pulses per 
second to be fed into the counter, thus providing an 
overall check on the operation of the instrument. 

The process timer exhibited is designed for the control 
of processes of relatively short duration, such as photo- 
graphic enlarging and high-frequency heating. It 
consists of a two-valve electronic switch, which controls 
a relay. The time interval during which this switch, 
and hence the relay, operates, is dependent on the time 
taken for a condenser to discharge through a eelected 
standard resistor. The relay is fitted with two sets of 
single-pole change-over contacts, each of which will 
catry 5 amperes at 250 volts. A supply from the 
mains is taken through an upper socket during the 
timed interval, while the lower socket provides a short- 
circuit between two of its three pins during the same 
interval. A “ l-automatic ” switch, which locks 
the timer on when it is in the “ manual” position, 
enables the controlled apparatus to be operated con- 
tinuously. The timing range available extends from 
0-25 to 90 seconds in 18 steps, the ratio of the timed 
intervals given by adjacent switch positions being 
about 1 to 1-4, for instance, 2-0, 2-8 and 4 seconds. 








NOTES ON NEW BOOKS. 


Moisture and Temperature Control in Buildings Utilising 
Structural Insulating Board. By Proressor Frank 
B. Row ey, M.E., AssoctaTE ProFessor MILLarp H. 
La Joy, M.S. (M.E.), and Ermar T. Erickson, B.M.E. 
Bulletin No. 26. Engineering Experiment Station, 
University of Minnesota, eatin. 14, Minnesota, 
U.S.A. [Price 50 cents.] 

A Goop deal of work has been carried out in the 
University of Minnesota on the penetration of moisture, 
in the form of vapour, through structural insulating 
board, and it was provisionally decided that, for resi- 
dential buildings, the permeability of such boards 
should not exceed 1-25 grains per square foot per hour 
per inch of mercury pressure difference between the 
two sides of the material, with inside conditions of 
70 deg. C. and 40 per cent. relative humidity, and out- 
side conditions of — 10 deg. F. The research reported 
in Bulletin No. 26 had for its objects the more definite 
establishment of the permissible permeability, and the 
determination of the effect of vapour permeability on 
moisture condensation within walls ; also the obtaining 
of data on the ventilation rates necessary to prevent 
frost formation in attics, and on air temperatures in 
attics, with and without ventilation. For the purpose 
of the experiments, a full-scale test bungalow was 
enclosed in a cold room, in which the specified outdoor 
conditions were reproduced. The temperature and 
relative humidity within the bungalow were maintained 
by means of an air-conditioning unit. Fifteen test 
wall sections were built into the bungalow structure, 
with different combinations of vapour resistant 
materials, but with substantially the same overall 
coefficient of heat transmission. Five different ceiling 
and attic constructions were used. Observations on 
moisture penetration were made during a 66-day period. 
The conclusion was that, when the vapour-resistant lath 
on the inside surface of a wall had a permeability rate 
of 1-16 grains or less, no serious condensation was to be 
expected within the wall; and that the figure of 
1-25 grains, previously mentioned, was acceptable as a 
maximum for an interior barrier in standard residential 
construction. (This figure, of course, relates to 
American “ frame” construction, and to the stated 
temperature conditions, which would be regarded as 
extreme for this country.) Regarding conditions in 
the attic, it was found that, if the ceiling were painted 
with a vapour-resistant coating, and if the attic door 
were fitted with a gasket to prevent humid air from the 
house entering the attic, a ventilating range of from 
three-quarters to one air-change per hour should be 
sufficient to prevent frost formation. 





Electro-Technology and Calculations. By Dr. M. G. 
Say, M.Sc., M.LE.E. George Newnes, Limited, 
Southampton-street, London, W.C.2. [Price 6s. net.] 

THE emphasis of this little book is on the physical 
and theoretical concepts underlying electrical engineer- 
ing practice and design. It is divided into two parts, 
together covering a wide field. The first part discusses 
the nature of electricity, defines _— and electrical 
terms, and contains chapters on the metre-kilogramme- 
second system of units, and on the magnetic and 
chemical effects of electric current, together with 
sections on direct-current and alternating-current 
circuit theory and on harmonic analysis. The second 
part is concerned mainly with the characteristics of 
simple networks, the use of symmetrical components, 
and the nature of electric transients. Logarithmic and 
trigonometrical tables, with some standard mathe- 
matical formule are added, and there is a good index. 
The attempt to condense so much information into a 
small volume, however, inevitably makes the treatment 
of each subject brief, a characteristic which is particu- 
larly marked in the section on electric transients, 
which contains no reference to the factors affecting 
surge-voltage distribution in power plant. The calcu- 
lations to which the title refers are confined almost 
entirely to the second part of the book, though some 
useful examples are worked out in the chapter on simple 
networks. The book is more suited, therefore, to those 
who have already a fair knowledge of the subject, and 
who require basic data set out in compact form, than to 
college s udents or electrical engineers actively engaged 
in design or consulting work. Some of the diagrams 
are rather inconveniently small, though most of them 
are clear enough. 





GENERATION OF ELEcTRIcITY.—The official returns 
rendered to the Electricity Commissioners show that 
4,541 million kWh of electricity were generated by 
authorised undertakings in Great Britain during January, 
1948, compared with 4,671 million kWh during the 
corresponding month of 1947, a decrease of 130 million 
kWh, or 2-8 per cent. The total amount of electricity 
sent out during the month was 4,295 million kWh, 
compared with 4,423 million kWh in January, 1947, a 
decrease of 128 million kWh, or 2-9 per cent. 
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SKETTY HALL LABORATORIES, SWANSEA. 
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THE SKETTY HALL LABORATORIES, 
SWANSEA. 


As recorded in our columns at the time, the official 
opening ceremony of the South Wales laboratories of 
the British Iron and Steel Research Association, at 
Sketty Hall, on the western outskirts of Swansea, took 
place on July 3, 1947. The laboratories, therefore, 
have been in operation for a little over seven months, 
during which much additional equipment has been 
installed and new apparatus constructed. In the course 
of a recent visit to the laboratories we were informed 
that about three-fourths of the work carried out in the 
laboratories is concerned with coating problems and 
the remainder with steelmaking investigations. The 
researches on coatings are organised under the auspices 
of the Coatings Committee of the Mechanical Working 
Division of the Association, the Committee’s terms 
of reference being: “to consider and investigate all 


coatings on steel and all processes for surface prepara- 
tion associated therewith.” Work other than that 
on coatings is conducted under the direction of the 
South Wales Steel Sub-Committee, the terms of 
reference of which are: “to discuss and investigate 
the manufacture of steel for flat steel products.” Mr. 
D. Luther Phillips, M.Sc., F.R.L.C., who was formerly 
in charge of the research work carried out at the 
University College of Swansea by the South Wales 
Siemens Steel Association, is in control at Sketty Hall 
and directs a staff of 26, of whom 18 are scientific and 
technical men. 

Built in the latter half of the Eighteenth Century, 
Sketty Hall was occupied by a succession of owners, 
several of whom made alterations and extensions, and 
the house was finally acquired by the Corporation of 
Swansea in 1938. During the recent war the premises 
were used for Civil Defence purposes, and in the summer 
of 1946 the house was leased by the British Iron and 
Steel Research Association and occupied after the 
necessary restoration and re-decoration had been 
carried out. The laboratories and offices are dispersed 
on three floors, and a galvanising and tinning plant is 
being installed in an adjacent building used as an air-raid 
shelter during the war. The extensive cellars and a 
number of attics constitute useful store rooms. On 
the ground floor are arranged a roomy chemistry 
laboratory, a metallurgical-furnace and metallurgy 
physical-testing laboratories, a well-equipped workshop 
and instrument shop, an office for the work of the steel- 
making division, and a large room which has been 
turned into a council room and library. The chemistry 
laboratory is furnished with all the usual equipment, 
including absorptiometric and electrometric titration 
apparatus. The metallurgical-furnace laboratory is 
equipped with both gas and electrical heat-treatment 
furnaces, and with a full range of temperature- 
measuring and recording equipment. Some of the 
apparatus contained in this room is shown in Fig. 1, on 
this page. On the right are to be seen gas-heated 
crucible furnaces and a muffle and, on the left, equip- 
ment for studying the interaction between specimens of 
steel strip and molten zinc. The latter is melted in an 
electrically-heated crucible furnace fitted with auto- 
matic temperature control. 

The metallurgy physical-testing laboratory is 
equipped with tensile-testing, Vickers diamond- 

yramid hardness-testing and Erichsen cupping 
machines, the latter being used, among other purposes, 
for studying the adherence of coated metal deposits on 
steel sheet and strip. Another instrument in this room 
is an electromagnetic layer-thickness meter supplied by 
the General Electric Company, Limited, and used for 
measuring the thickness of zinc and other coatings on 
steel sheets. The galvanising plant, which is being 
iinstalled in the adjacent building, is a small machine 
built entirely in the Sketty Hall workshops. A general 
view of the plant, with the frame of the machine 
raised clear of the galvanising pot, is shown in Fig. 2 ; 
on the left can be seen the partly-finished conveyor 
for dealing with the finished sheets. The machine 
is designed to dea] with sheets up to 8 in. in width 
and from about 20 in. upwards in length. The longer 
lengths being used for examining longitudinal distri- 
bution of the zine over the steel under varying con- 
ditions of operation. By means of this machine, it 
will be possible to examine, under conditions com- 
parable with those of industrial sheet-galvanising 
practice, the influence of the presence of various 
elements in the zinc on “‘ spangle ” formation, the rate 
of formation of alloy layers, and other matters of prac- 
tical interest. 

On the first floor are arranged two physics labora- 
tories, two rooms devoted to electro-chemical researches, 
and the administrative offices of the establishment. 
The equipment of the physics laboratories includes a 
sensitive surface meter of the stylus type, a Hilger 
X-ray diffraction unit, and a version of the Guild 
photometer, in addition to the more usual equipment 
of a physics laboratory. The surface meter is a 





Talysurf instrument made by Messrs. Taylor, Taylor and 


matters concerning metallic and other inorganic ° 
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Hobson, Limited, Leicester. In this, a diamond stylus 
traverses a specimen and records the roughness of the 
surface on a graph with an adjustable magnification of 
from 400 to 100,000, that often employed being 40,000. 
An “average meter” can then give the average 
roughness of the surface which is speedily carried out 
and is read off on a dial. The Guild photometer is an 
optical smoothness meter which operates by concen- 
trating a beam of light on a small area of the surface 
to be tested, all the reflected light being collected 
inside a small integrating sphere. By measuring the 
specular reflection from the sample, in relation to the 
total light reflected in all directions, a very sensitive 
means of comparing surfaces for smoothness may be 
obtained. 

The Talysurf machine is employed in connection with 
the determination of the effect of various degrees of 
cold rolling of the steel surface on the quantity of tin 
deposited in tin-plate manufacture. QO her factors 
studied are the effect of alterations in the pickling 
operation obtained by varying the temperature, the 
time, and the proportion of inhibitors present. In- 
cluded in this series of investigations is a study of the 
influence of the roll surface on the finish of a rolled- 
steel product, and a replica technique has been deve- 
loped by Dr. J. Pearson and Mr. M. R. Hopkins at 
Sketty Hall for recording the roughness of the rolls in a 
rolling mill. Particulars of this have been com- 
municated in a letter to the editor of the Journal of 
the Iron and S:eel Institute for January, 1948 (page 
138). Briefly, the method consists of putting one drop 
of a liquid mixture of monomeric and polymerised 
methyl methacrylate on the previously cleaned and 
degreased steel surface. A piece of Perspex sheet, 
1 in. square by } in. thick, is then placed over the drop 
of liquid and pressed down on to the steel with the 
hand. Three square pieces of Perspex sheet are shown 
in position on a steel roll in Fig. 3, on page 187. A 
mercury-vapour lamp is placed a short distance from 
the steel surface and the specimens exposed to the 
ultra-violet radiation for an hour. At the end of this 
period the liquid is cured and has taken an exact 
impression of the steel surface. 
readily removed trom the metal surface by means of 
the pointed rod seen on the left in Fig. 3, and stylus 
records taken on metal surtaces and on their replicas in 
identically corresponding positions show that faithful 
reproduction is achieved, even when the records are 
taken at high magnification. For sloping, vertical, or 
under surfaces, the drop of methacrylate is placed on 
the piece of Perspex sheet and this is pressed on to the 
positior. to be examined and cured. For curved sur- 
faces, such as rolling-mill rolls, a strip of the Perspex 
sheet is warmed and bent to the required contour before 
the square pieces are cut off. 

The equipment in the electro-chemistry laboratories 
includes a 250-ampere three-phase oil-immersed recti- 
fier supplying direct current at various voltages up to 
16. Large glass tanks with accompanying switchgear 
current- and temperature-control equipment, for 
sulphuric-acid electrolytic pickling, alkali degreasing 
and chromium plating, have been installed and provi- 
sion has been made for the rapid warming-up of the 
contents of the tanks, so that delays which would other- 
wise occur in waiting for the correct working tempera- 
ture to be reached, are avoided. Provision has been 
made for connecting up smaller baths for the deposi- 
tion of zinc, tin, nickel and other metals, and a filtering 
device, capable of effecting the purification of the 
plating solutions in the largest tanks without attention, 
has been installed. Among the equipment in this 
laboratory, which has been devised and constructed 
on the premises, is an all-glass apparatus for the 
determination of electrode potential-current density 
curves and also interrup‘er-potentiostat equipment 
that is of value for conducting electrolytic porosity 
testsand for making other investigations on the funda- 
mental mechanism of electro-chemical processes. 

On the second floor of the building the metallo- 
graphic laboratories, a specimen preparation room 
and a dark room are located. A small room equipped 
for glass blowing and the staff canteen and common 
room complete the accommodation on this floor. As 
stated above, the work other than that on coatings 
carried out at Sketty Hall is under the direction of the 
South-Wales S.eel Sub-Committee of the British Iron 
and Steel Research Association. The activities largely 
involve field tests on melting furnaces and other equip- 
ment in works in the South Wales area. These tests 
and investigations are concerned with such matters as 
fuel distribution and gas flow in gas producers; the 
effect of the deterioration of ingot-mould surfaces on 
the surfaces of steel ingots and subsequent products ; 
the determination of the moisture conient of hot raw 
producer gas; and the demonstration of the value of 
instruments such as roof-pressure meters and quick- 
immersion, thermocouples in open-hearih furnace prac- 
tice. The investigations on fuel distribution and the 
studies of gas flow in producers are being carried out 
in conjunction with the British Coal Utilisation 
Research Association. 





The specimens are | - 





LABOUR NOTES. 


Unti1 the Crisis Committee’s report of its meeting 
with Mr Attlee and other Ministers is available, it 
will not be easy to say how much or how little progress 
has been made in the controversy over the Govern- 
ment’s request that the trade unions should not in 
present circumstances press demands for wage increases. 
The meeting with Ministers lasted for about two hours, 
and during it, members sought information on several 
interesting points. How, it was asked, could the 
Government expect the T.U.C. to take on the unpopular 
task of discouraging applications for wage increases in 
the absence of any effective measures for dealing with 
prices and profits? Who would estima‘e, and how, 
what increases in wages would be permissible to attract 
employees to undermanned industries ? How could the 
principle of linking higher wages to increased pro- 
duction be applied to persons in non-productive indus- 
tries, such as omnibus drivers, some railwaymen, and 
clerical and administrative services? If there was a 
rise in the cost of living, who was to determine, and 
how, when wages shall be said to have fallen below a 
reasonable level ? 


Ministers appear to have expressed the view, in their 
replies, that all these and oiher problems could be 
agreed upon easily if there was general accep ance of 
the basic idea that production had to go up and costs 
to come down. Without that agreement, it was 
declared, there would be an all-round fall in the standard 
of living which neither the Government nor the T.U.C. 
could prevent. 





How far Members of Parliament really share the 
views on the White Paper expressed in the resolution 
of which Mr. Ellis Smith and others gave notice in 
Parliament last week, is obviously not easy to tell, 
al. hough a vote might have indica ed it clearly enough. 
The resolu‘ion called for the withdrawal of the docu- 
ment. It declared ‘‘that this House declines to accep. 
the statement on personal incomes, costs and prices 
which perpeiua'e the anomalies in payments, 
earnings, conditions, and status of people, and contains 
fallacious economic ideas ; and calls upon the Govern- 
ment to withdraw the White Paper, and adopt a con- 
structive economic policy based upon the layout of 
a national and industrial plan that will lead to increased 
ou‘ put, the preservation of collective bargaining, the 
ensuring of price stability, limitation of profiis and the 
avoidance of inflation.” 





Mr. Ellis Smith is President of the United Pattern- 
makers’ Associa'ion, which is a unit of the Confedera- 
tion of Shipbuilding and Engineering Unions. At a 
meeting in Newcas:le-on-Tyne last week, the full 
executive of the Jaiter body decided to go on with their 
application for an increase of wages. The claim— 
which was adop ed some time ago—calls for a na’ ional 
minimum wage of 51. 15s. a week—an increase of 13s. 
a week—for skilled men in engineering, and a national 
minimum wage of 5l. a week—an increase of 14s. a 
week—for unskilled men. For skilled men in ship- 
building a@ minimum wage of 5l. 19s. is desired—an 
increase of 15s. a week-——and for unskilled men, a 
national minimum wage of 5/. a week—an increase of 
158. a week. 





Mr. Gavin Martin, the general secretary of the Con- 
federation of Shipbuilding and Engineering Unions. 
mentioned at Newcasile-on-Tyne that the Engineering 
Group executive had had discussions on the subject of 
a new wage structure with the Engineering and Allied 
Employers’ National Federation. A note in the 
February issue of the Amalgamated Engineering 
Union’s Journal states that the employers intima‘ed 
that they had given the fullest consideration through 
several sub-committees to the Confederation’s pro- 
posals for a new wage structure, but felt the time was 
not appropriate for any change. They, therefore, 
could not agree. Afier further discussion, it was 
agreed that the joint committee set up under Section D 
of the agreement of April 3, 1946, should resume 
meetings for the consideration of the matter. 





Returns received at the head office from branch 
secretaries show that at the end of January the mem- 
bership of the Amalgamated Engineering Union was 
799,552 ; this represented a decrease of 22,864 com- 
pared with the position at the end of 1947. During 
January, 6,083 members were paid sick benefit—an 
increase of 728—and 20,127 received superannuation 
payments—an increase of 45. Unemployment benefit 
was paid to 1,096—an increase of 188—and the toial 
number of unemployed members was 2,937—-a decrease 
of 183. 





An editorial note in the Febmuary issue of the Amal- 
gamated Engineering Union’s Journal deals with the 
development of joint consultative machinery in indus- 





try. ‘* By instructions issued to the officers of the 
Regional Boards of Industry, the Government,” the 
writer says, “has thrown the weight of its influence 
behind the movement towards an extension of indus. 
try’s consultative and advisory machinery. It was a 
resolution of our union at the last Trades Union Con- 
gress that called on a statutory extension of this 
machinery and especially of Joint Production Com- 
mittees. The T.U.C. General Council and the Ministers 
responsible for the Government’s industrial policy 
chose not to proceed on these lines. Reliance is to be 
placed instead upon Government encouragement to 
industry to establish joint consultative machinery 
where it does not exist today. The view appears to be, 
and we do not quarrel with it, that the setting up of 
Joint Production Committees and similar bodies is the 
product of good relations between employers and work- 
ee. But we also hold the view that good relations 

tween employers and workpeople result from the 
operation of a properly constituted Joint Production 
Committee.” 





Continuing, the note says:—‘‘In the Minister's 
directive to chairmen and members of the Regional 
Boards, it is emphasised that the Joint Production 
Committees should issue from national agreements 
negotiated between employers and unions. That was 
the way in which the Joint Production Committees in 
the Royal Ordnance Factories and the engineering shops 
originated early in the war. But it must be admitted 
that, whether under national agreements or by more or 
less individual compacts, plant by plant, the Joint 
Production Committees have not multiplied as we think 
they should have done. We welcome, therefore, the 
Minister’s action in encouraging Regional Boards and 
their officers to foster the growth of Joint Production 
Committees. We know that negotiations are proceed- 
ing on a national level for agreements to set up Joint 
Production Committees in a number of industries. 
This is all to the good. But example is better than 
precept. It is timely now to secure all available 
testimony as to the value of Joint Production Com- 
mittees, and we think that a full national survey can 
now usefully be made.” 





The Ministry of Fuel and Power estimates that, in 
the week ended February 7, the production of mined 
coal was 3,895,700 tons, representing a decrease of 
about 70,000 tons compared with the production in the 
previous week. Including the output of opencast coal, 
ihe to.al for the week ended February 7 was 4,052,700 
tons compared with 4,139,300 tons in the previous 
week. Voluntary absenteeism among miners at the 
coal face increased ; it was 8-2 per cent. 


The Minister of National Insurance laid before Par- 
liament last week regulations designed to secure 
reciprocity between the separate schemes for National 
Insurance which will come into operation in Great 
Britain and Northern Ireland simultaneously on 
July 5. A joint authority consisting of the Minister 
of National Insurance and the Northern Ireland 
Minister of Labour and National Service has been set 
up to supervise the co-ordination of the two schemes 
so that they will operate substantially as single systems 
of National Insurance for the United Kingdom. The 
effect of the regulations will be that contributions paid 
in one country will entitle the contributor to benefit 
in the other country. This will cover persons who 
reside sometimes in Great Britain and sometimes in 
Northern Ireland. 

The shipbuilding and engineering unions are not 
the only ones which have declared it to be their inten- 
tion to go on with theirapplication for increased wages. 
Co-operative employees desire an increase of 7s. 6d. a 
week for members over 18 years of age and an increase 
of 5s. a week for members under 18 years of age. 
Laundry employees are asking for an increase of 10s. a 
week for adulis which, if conceded, would bring the 
men’s weekly wage up to 5l. and that of women up to 
3l. 10s. The miners are engaged in negotiations which 
have for one of their objects improvements in the 
wage rates of various grades of craftsmen; the claim 
of the railwaymen for a new wage structure, involving 
increases, has been partly heard ; and applications for 
wage increases have been made, or are contemplated by 
the unions of wool textile workers, furniture operatives, 
transport workers, and scientific and supervisory staffs. 





Under proposals announced last week by the Cater- 
ing Wages Board, the minimum wages of employees in 
licensed residential establishments and restaurants are 
to be increased. Persons in the London area are to 
get 7s. 6d. a week, and those in towns with populations 
of more than 250,000, 4s. a week over the minima due 
to operate from March 1 under a Ministry Order of 
January 14. 
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600-B.H.P. MARINE DIESEL ENGINE. 


Messrs. CrossLEY Brotuers Limitep, Openshaw, 
Manchester, have played a leading part in the develo 
ment of oil engines since their introduction, and while 
it is their policy to produce both two- and four-cycle 
engines, the fact that they exhibited only two-cycle 
engines at last year’s Engineering Exhibition may 
well be a sign of future trends. The development of 
oil engines, however, is an unspectacular process and 
the comparatively rapid progress made during recent 
years may not be generally realised. It may be noted, 
in this connection, that since 1933 Messrs. Crossley have 
more than doubled the output from their 7-in. diameter 
cylinder,- having increased it from 23 brake horse- 
power to 50 brake horse-power. This increase in 
output has been obtained partly by attention to 
detail but mainly by the incorporation of the system 
known as exhaust pulse pressure charging, whereby 
the sudden release of the exhaust gases from one 
cylinder, and the consequent rise of pressure in the 
exhaust manifold, is used to prevent the escape of 
air through the exhaust ports of another cylinder. 
At the same time, the pressure of the exhaust gases, 
by acting through the exhaust ports of the cylin- 
der being filled with air, imparts a degree of super- 
charge, and a cylinder pressure as high as 12 Ib. 
per square inch has been recorded by a cathode-ray 
oscillograph indicator before the compression stroke 
has commenced. There are various types and sizes of 
Crossley engines employing this principle, the output 
ranging from 90 brake horse-power with 7 in. dia- 
meter cylinders to 1,440 brake horse-power with 
14} in. diameter cylinders. The principle of operation 
and form of construction, however, is similar through- 
out the range and it will oaly be necessary, therefore, 
to describe one type of engine, for which purpose the 
HRL6 engine has been selected. This engine is repre- 
sentative of a range of marine-type engines developing 
200 brake horse-power at 300 r.p.m. from three cylinders 
to 800 brake horse-power at 500 r.p.m. from eight 
cylinders, the bore and stroke remaining constant at 
10} in. and 13} in., respectively, throughout the range. 

The HRL6 engine is illustrated on this e and, 
as implied by the type designation, it has six cylinders. 
As a direct-coupled marine unit this engine is generally 
used to develop 450 brake horse-power, continuous 
rating, at 340 r.p.m., but is full range is from 400 
brake horse-power at 300 r.p.m. to 600 brake horse- 
power at 500 r.p.m.; at the latter speed, however, 
& reduction gear is generally employed. The design 
of the engine is simple and straightforward, special 
attention having been paid to accessibility. The 
crankshaft is carried in seven white-metal lined main 
bearings, which are spigotted into the cast-iron bed- 
plate. The crankcase is a separate casting and the 
cylinder block, which is a single monobloc casting, is 
secured thereto by through bolts which extend from 
the top of the block to the engine bedplate, thus reliev- 
ing the cylinder block and crankcase from tensile 
stresses. The cylinder heads are cast from a semi-steel 
alloy and, owing to the fact that the engine is of the 
two-cycle pattern, they are of simple design, each cylin- 
der head being fitted with a fuel valve, an air-starting 
valve and a relief valve only. The crankshaft is 
machined from a solid forging of 40-ton carbon steel 
and the coupling flange for the flywheel is forged inte- 
grally with the shaft. The thrust block is built into the 
engine aft of the flywheel and is secured to an extension 
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of the baseplate. The connecting rods, which are 
machined from steel forgings, are T-ended and bored 
throughout their length so that the gudgeon pins may 
be pressure lubricated from the bottom ends. T 
pistons are of the trunk type, the surfaces being ground 
finished ; each piston is fitted with four pressure rings 
and one scraper ring 

The scavenge pump is situated at the forward end 
of the engine and is of the reciprocating tandem-piston 
type. It is driven by a separate crankshaft, the after 
end of which is bolted to the forward end of the main 
crankshaft through a flanged coupling. The lower 
piston and trunk-type combined slipper and crosshead 
are cast in one piece from heat-treated aluminium 
Y-alloy, while the upper piston is fitted to the extremity 
of a high-tensile steel piston rod which, in turn, is 
bolted to the lower piston. The tuel pumps are ar- 
ranged in a unit at the forward end of tke engine 
and are driven through spiral gearing from the crank- 
shaft. The pump plungers are actuated by case-har- 
dened cams and they reciprocate within removable 
guides made from nitrogen-hardened steel. The output 
of the pumps is regulated on the spill principle, separate 
plungers controlling the spill ports, the control plun- 
gers working in guides similar to, but smaller than, 
those used for the main plungers. Both the main and 
control plungers for each cylinder are operated by a 
common cam, the relative positions of the control 
plungers being determined by the governor. Provision 
is made for altering the quantity of fuel delivered to 
each cylinder, and the timing of the injection is altered 
by eccentric bushes incorporated in the cam followers. 

The engine is started and reversed in the usual manner 
by ene air which is distributed through poppet- 
type valves operated through gearing from the forward 
end of the crankshaft. The operations of starting, 
stopping and reversing are exceptionally simple, being 
effected by the rotation of a single large-diameter 
handwheel located at the forward end of the engine. 
The starting air is provided by a water-cooled com- 
pressor which, together with the main and stand-b 
water-circulating pumps, is driven from the cran 
by an eccentric. The main and stand-by circulating 
— are of the plunger type and are fitted with 

ronze liners and plungers. 

As previously mentioned, the usual rating of the 
HRL6 marine engine is 450 ‘brake horse-power at 340 
r.p.m., and the maximum continuous rating 600 brake 
horse power at 500 r.p.m., at which speed a reduction 
gear is employed. At a speed of 300 r.p.m., however, 
the engine produces 400 brake horse-power, the output 
rising to 510 brake horse-power at 400 r.p.ni. The 
overall length without reduction gearing is under 
17 ft., while the maximum height and width over 
bearers are 6 ft. 5 in. and 3 ft. 11 in., respectively. 
The weight of the complete engine is approximately 
16 tons 11 cwt., and the minimum height for piston 
removal, measured from the centre line of the crank- 
shaft, is 7 ft. 3 in. 

In addition to the three, six, and eight cylinder 
_ already mentioned, the HRL series of engines 
includes four, five and seven cylinder engines producing 
@ maximum of 400, 500 and 595 brake horse-power, 
respectively. For the four and five cylinder engines, 
the maximum output is obtained at 500 r.p.m. but 
for the seven-cylinder engine, the maximum output 
is at 400 r.p.m. In their essentials, however, all the 
engines are similar and the description given above is 





generally applicable to all. 





MODERN CUTTING TOOLS AND 
MACHINE-TOOL DESIGN.* 
By C. Eatovan, B.Sc.Tech., M.I.Mech.E. 


TuE object of cutting-tool research is the reduction 
of the cost of production. Rate of production is deter- 
mined by the rate of feed, and high cutting speeds 
have been developed in order to allow rapid feeding. 
As so many difficulties are associated with high-speed 
machining, it might be asked why rapid feeds were 
not used in conjunction with low cutting speeds. 
Heavy feeds at low speeds give rise to thick chips and 
heavy cutting loads. Frequently the rigidity of the 
work limits the cutting load, and heavy chips formation 
is always combined with poor surface finish. Heavy 
cutting loads necessitate heavy machines, and recent 
cutting-tool research has tended to the development 
of the light machine running fast, as distinct from tie 
heavy slow-speed machine. Great accuracy of the 
product with good surface finish are now required 
and both of these demand high speeds with relatively 
light cuts. Many machine tools are occupied in cutting 
for a surprisingly small proportion of the 24-hour day, 
and the benefits of vices cutting efficiency can 
easily be overwhelmed by the time required for tool 
setting, handling, loading, and machine maintenance. 
The machine designer must take account of these aspects 
of the problem as well as the cutting efficiency, if a 
satisfactory overall efficiency is to be obtained. 

The introduction of high-speed steel rendered obsolete 
most of the chip-forming types of machine tools then 
in use, and revolutionised machine-tool design. In 
1927, the introduction of tungsten-carbide tools caused 
another upheaval and once more placed the cutting 
material ahead of the machine. Although tungsten- 


he | carbide tools raised cutting speeds to figures thought 


unattainable, the change was not so sweeping as when 
high-speed steel was first made, since the inherent 
brittleness of the new material prohibited its use for 
certain operations which required a tool combining 
toughness with good cutting qualities. 

Roughing tools must be sufficiently robust to allow 
heavy cutting, and hardness may be sacrificed to obtain 
toughness, since slight tool wear—which would cause 
minor changes in surface finish or of size of the com- 
ponent—is not of importance. On the other hand, 
finishing tools must maintain both surface finish and 
size so that tool wear must be kept as low as possible. 
On introduction, tungsten carbide was most used on 
cast iron and non-ferrous materials, and the brittleness 
of the new cutting tools restricted their use to light 
finishing operations as they were thought to be un- 
suitable for heavy roughing work. The provision of 
large-section tool shanks and more rigid machines did 
much to overcome the early troubles, and eventually 
it became general knowledge that high cutting speed 
was essential for the successful use of the new material. 

The question of cutting-tool life is intimately 
connected with the machinability of the material to 
be cut. With the tungsten-carbide tools it was possible 
to cut at considerably higher speeds than had been 
practicable when using high-speed steel. The tempera- 
ture reached by the work, and by the chips adjacent 
to the tool nose, was very high, so that local softening 
of the work and chips resulted. The softening gave 
the material the property of being machined more 
readily. Very high-speed cutting with high-speed steel 
tools soon gives rise to tool failure caused by local 
softening of the tool by heat, but carbide tools maintain 
their hardness at much higher temperatures and so can 
be run at correspondingly higher speeds. Unfortun- 
ately, the property of maintaining hardness at high tem- 
peratures is always associated with lack of toughness. 

The separation of a chip by a cutting tool takes 
place in two stages; first, the chip is sheared from 
the parent body, and then it across the face of 
the cutting tool in the form of a completely separated 
piece of material. Heat is generated by the initial 
rupture, which takes place ahead of the tool nose, and 
also by the friction of the of the chip across the 
tool face. The higher the cutting speed, the greater 
the softening tendency and the more readily the 
material machines, if the tool edge maintains its hard- 
ness and shape. 

Apart from breakages, tool failure usually takes two 
forms: wear on the nose clearance angle caused by the 
tool tip scraping on the machined surface below the 
chip, and wear on the tool face caused by the passage 
of the chip across it. High-speed cutting tends to 
aggravate both types of wear, but attempts to increase 
resistance to wear usually lead to increased brittleness 
and make tools more prone to breakage. The use of 
wear-resisting but brittle material for the tips, and 
increasing the mechanical strength by change in design, 
led to low positive-rake tools, and eventually to nega- 
tive-rake tools. 

No sudden change in cutting conditions occurs as 





* Paper presented to the Institution of Mechanical 
Engineers, London, on Friday, January 2, 1948. 
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CUTTING TOOLS AND MACHINE-TOOL DESIGN. 


Fie. 6. CRATER AFTER 50 PERIPHERAL 
Freer. x 22. 


the top rake of a positive-rake tool is gradually reduced 
through zero to negative, although the use of the 
terms “ positive rake ” and “ negative rake ” tends to 
imply some radical change. There is -very little con- 
nection between the wedge type of cutting tools, of 
which the ae knife is a good example, and the shearing 
type of tool which is used almost universally for machin- 
ing metal. Even high itive-rake tools used for 
metal cutting operate principally by shearing, as also 
do negative-rake tools. Low top rake appears to 
encourage local softening of the work and of the chip 
adjacent to the tool nose, and so improves the machin- 
ability of the material if this can be softened readily 
by heat. 

For tools with small positive and negative rake the 
use of tungsten carbide is essential in order to resist 
the wear resulting from the high-speed rubbing of the 
tool nose on the work, and the of the chips 
across the tool face. Carbide tips restrict the design 
of cutters due to the difficulty of securing large tips. 
Brazing is the most commonly used method of securing 
the tips to the shanks and cutter bodies, as not only 
does it give a strong joint, but the junction has good 
heat-transmission qualities. As the coefficient of 
thermal ex ion of tungsten carbide is roughly 
half that of steel, a state of stress occurs on cooling 
after brazing. Careful design of the tip seatings can 
do much to obviate trouble arising from the differential 
expansion, but the size of tips used has a direct bearing 
on the problem. It is for this reason that so much 
negative-rake milling has been carried out with facing 
cutters as, in such tools, the size of the tips bears little 
relation to the size of the cutter. Another limitation 
which has caused difficulty is the necessity of cutting 
at high speeds, with a proportional increase in power 
to drive the machine. Cutting speeds of from six to 
eight times those used with high-s steel tools are 
common practice when using carbide tools. 

The success of high-speed cutting depends to a great 
extent on the facility with which the chips can escape 
from the cutting-tool Simple forms of chips 
must be produced, the ideal being a simple ribbon chip. 
The greater the de ure from this shape, the ter 
the resistance to chip flow. Simple tool shapes 
with carbide tools demand high speeds, but when form 
cutting, such as threading, has to be carried out on the 
same components, the s has to be reduced to suit 
the more complicated form of chip produced by the 
threading dies. In threading work, high-speed cutting 
cannot be attempted, owing to the time required for 
the chips to flow in the multi-directional paths. Pres- 
sures are high and the utmost toughness is required 
in the dies if breakage is to be avoided. Carbides of 
the harder varieties are most difficult to form grind 
to a high d of accuracy, and although tungsten- 
carbide screwing dies have been made experimentally, 
they are not an economical proposition and usually 
fail by breakage. The effect of this on machine design 
is that, while there has been a great increase in the 
higher speeds used for turning, the lower speeds have 
not been raised to correspond. 

For cutting with carbide tools, high power is asso- 
ciated with high speed, and thus the stresses on the 
various machine elements need not be unduly high if 
the high- characteristics are maintained through- 
out the driving train from motor to tool. In practice, 
it usually happens that stresses in a machine using 
carbide tools are appreciably lower than those in the 
same machine ¢ ed on corventional high-speed 
steel cutting, in spite of the fact that the output may 
be two or three times as much as the output when using 
high-speed steel. The new technique throws more 
emphasis on the ability of a machine to run fast than on 
the strength—as distinct from rigidity—of the machine 
elements. 
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Freer. x 22. 


Wide-range multi-speed gearboxes are costly, and 
difficult to operate for rapid speed changing other than 
by friction clutches. Multi-s motors simplify 
the gearbox problem by reducing the speed range of 
the gears, but such motors cannot operate at maximum 
efficiency and lose power appreciably at the lower 
speeds. Control of multi-speed reversing motors is easy, 
but frequency of speed changing and reversing has to be 
considered if overheating of the motor is to be avoided. 
Certain classes of machines can operate efficiently with 
less power as the spindle speed is reduced, but others 
require full power over a wide e of speeds. 

Step-less speed control by electric, hydraulic, or 
mechanical means is very attractive at first sight, 
but for main drives on chip-forming machines it is 
doubtful if such controls are of much practical advan- 
tage. Equipment with electronic control for use with 
large powers is a gives only a partial solution 
of the blem. tronic control of direct-current 
main-drive motors permits of stepless speed variation 
over a wide , but constant power is usually 
available over a comparatively narrow range of about 
4 to 1 at the higher speeds, below which the power falls 
on the basis of constant torque. Thus at low speeds 
little power is available. Low power at low speeds is 
mar for many feed drives, and electronic control in 
its present form is well adapted for this work. 

At high speeds, crash gearboxes in conjunction with a 
friction-drive clutch have to be used with a fair degree 
of skill if heavy maintenance costs are to be avoided. 
Time has to be allowed for the gear speeds to fall before 
speed changes are effected, but for easy changing the 
gears must not come to rest. Speed changing by the 
use of friction clutches in conjunction with constant- 
mesh gears, permits unskilled and rapid operation, 
and pre-selection of a and electric operation by 
push button are possible. The “ Preoptive’’ headstock, 
shown in Fig. 1, on page 180, is controlled by four 
electric push-buttons, a speed-selecting dial, and a 
plunger. The four push-buttons are used for motor 
control “ stop,” “‘ forward,” “‘ reverse,” and “ inch.” 
The cpenkentevieg dial is engraved with the speeds, 
but the dialled speeds are not brought into operation 
until the centre plunger is pressed, when the appro- 
priate friction clutches are engaged by using the energy 
stored in a flywheel keyed to the spindle of a 
electric motor which runs constantly. The final-drive 
clutches, transmitting the power of the main motor 
to the spindle, are of the self-adjusting type, arranged 
to transmit predetermined torques, in order to permit 
@ certain amount of slip when the speed changes are 
made. By this means the transmission is insulated 
from severe shocks arising from the changes of velocity 
of members having much stored energy. The speed 
changes are normally made under full cut, even when 
using carbide tools, and it is rarely possible to detect 
the point of change from an inspection of the finished 
component. 

The friction clutches have to be run at high speeds to 
enable them to transmit the required power, and this, 
in turn, implies high gear speeds for the gears on the 
variable-s shafts. As the rotational velocity of 
these shafts is much higher than the spindle speeds, 
® final gear reduction is 3 h clutch s 
enable large powers to be transmitted, but the clutches 
have to be engaged at fast speeds and must be designed 
to handle severe loading conditions resulting from the 
inertia of fast-running apn masses. 

The machine-tool drive problem has not been com- 
pletely solved, and the best service which the tool 
research engineer could render to the machine-tool 
designer would be to concentrate on work which would 
lead to increases in the speeds of the low-speed tools, 
such as drills, “a dies, reamers, and form tools, to 
bring them into line with the carbide turning tools. 
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An increase in the cutting speed of the low-speed 
tools would reduce the speed range of the main-drive 
gearbox and so give more flexibility in design. 

The mechanical efficiency of the machine-tool 
gearbox is determined by gear losses, bearing losses, 
clutch-friction losses, and oil-churning losses. Fast 
running multi-speed gearboxes are of necessity compli- 
cated, and a considerable proportion on small machines 
—frequently as high as 40 per cent.—of the power is 
lost in the form of heat. Compared with the average 
industrial reduction gearbox, the loss is very high, 
but a considerable proportion is due to heat from large 
anti-friction bearings running in multiple at high 
speeds, and another source of loss is represented by the 

ice paid to obtain quick and easy gear changing by 
means of multi-plate friction clutches—the slipping 
of the disengaged plates creating friction. The most 
important bearings are those on which the spindle is 
mounted, and their size is determined not so much 
from the load they have to carry as from the size of the 
hole through the spindle which, in the case of lathes, 
— very large. 

e dissipation of heat by radiation and convection 
enables equilibrium to be attained, but until equilibrium 
is reached dimensional changes which may affect the 
accuracy of the work are inevitable. The increase in 
centre height of a lathe, due to expansion resulting from 
heat generated in the headstock, makes the choice of 
tool position important. Tools set at the side of the 
work, on the horizontal plane containing the work axis, 
should be used for finishing to close tolerances. Using 
such tools, variations in centre height of the work axis 
relative to the bed, have little effect on the diameter 
of the finished work. 

Machines for producing components from bar stock 
have been affected Ss recent developments in 
cutting tools. The material usually lends itself to 
high turning speeds, but threading and forming opera- 
tions are often required. It follows that a very wide 
range of spindle speeds is necessary, but high power is 
not always required at the low speeds. This is an 
application which can well be met by the use of a two- 
speed motor. A typical hexagon-turret lathe has a 
top speed range of 1,520 r.p.m. to 80 r.p.m., for which 
74 h.p. is available. The two-speed motor gives 2 h.p. 
at the low-speed range, 70 r.p.m. to 20 r.p.m. 

Bar lathes rely on roller-steady turning-box tools for 
most parallel-turning operations, and such tools have 
been completely redesigned to take advantage of 
carbide tools. A box-tool of 2-in. capacity is shown in 
Fig. 2, on page 180. The rollers, which run at the 
same peripheral speed as the bar, are mounted on 
grease-lubricated needle-roller bearings. The tipped 
tool is presented tangentially to the work, and so is 
oom maximum rigidity. As the bar being machined 

supported by the rollers in close proximity to the 
tool, heavy cutting is possible without bending the bar. 
Provision is made for retracting the cutting tool on the 
return stroke, to prevent rubbing of the cutting edge 
on the finished work. 

Tools for turning bars are best arranged with the 
cutting edge at right-angles to the bar axis so as to 
produce a square face at the end of the cut. A flat- 
topped tool with the cutting edge placed in this manner 
directs the chips on to the completed part of the work 
and es the finish. The grooved tool rolls the 
chip into corkscrew formation which flows away from 
the work, the direction of flow being nearly perpendicu- 
lar to the work axis. The tool thus has the advantage 
of producing square shoulders of minimum length of 
active cutting edge and of promoting chip flow away 
from the finished work surface. The cutting action of 
the tool is most efficient, and this is reflected in long 
tool life between and low power consumption. 

The reason for the high cutting efficiency of the tool 
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is that as little work as possible’is done on the chips 
after they have been sheared from the parent metal. 
The chips take up a natural spiral formation. The 
angular “ oageers in the top face of the tool acts as a 
chip curler, and is dimensioned so that the coils fit 
into the groove and are supported until they are well 
clear of the work, tool, and rollers. 

There is still much doubt as to what happens at the 
edge of @ cutting tool at high speed, but it would 
appear that the conditions adjacent to the edge of most 
turning tools used on soft steels are less severe than 
they are farther away from the edge. A flat-topped 
straight-edged tool of conventional shape begins to 
show signs of cratering almost as soon as it is put into 
use. Fig. 3, on page 180, shows a typical crater formed 
on the top face of a turning tool; the familiar “ D” 
shape will be noticed. The development of a crater is 
illustrated in Figs. 6, 7 and 8, opposite, which are 
reproductions of micrographs of the top surface of a 
lathe tool, the straight edge at the bottom of each 
illustration representing the cutting edge of the tool. 
The tool had been lapped on both the top face and 
the front clearance face, with a 400-grit Bakelite- 
impregnated diamond wheel, and it was used for mach- 
ining 0-40 per cent. carbon-steel bar at 800 ft. per 
minute, with a feed of 40 cuts per inch. The typical 
outline of a crater is apparent after a very short run, 
and at first takes the form of the crater area slightly 
pitted all over, the spaces between the pits being practi- 
cally undamaged. Further running increases the 
severity of the pitting, and eventually the pits unite to 
form a complete crater which enlarges with further cut- 
ting. Between the cutting edge and the crater is an 
area of the top surface which is almost undam hs 
When a definite crater has formed, the rate of failure 
of the tool appears to diminish. The crater gradually 
increases in size, the out-going side wearing at a greater 
rate than the ingoing side. This is fortunate, as it 
means that the diminution in width of the area with 
little damage, adjacent to the cutting edge, is not 
rapid. If this land becomes too small, the crater 
breaks through to the cutting edge and complete 
failure occurs. 

Fig. 9 shows the effect on size of crater and width 
of land behind the cutting edge, of cutting 0-40 per 
cent. carbon steel at 800 ft. per minute with varying 
feeds. Hard-steel grade carbide tools were used. 
These had 45-deg. approach angle and 10-deg. negative 
top rake at right-angles to the cutting edge. In all 
tests, a uniform distance of 1,320 peripheral feet was 
cut. The speed chosen was higher than that normall 
used in production, but was in line with other wo: 
which had been done in connection with machinability 
tests, where accelerated failure was used as a measure 
of machinability of different materials. It will be 
noted that higher feeds give larger land widths but 
proportionally greater craters. Fig. 10 shows the 
corresponding relationship between crater and land 
for similar conditions, but using constant feed of 
40 cuts per inch and variable speeds. 

The cost of tools and of reconditioning them must be 
considered. Conditions vary in each machine shop 
and with each type of tool, but experience with carbide 
tools of the type tested, when operating on unscaled 
0-40 per cent. carbon steel, has established 550 ft. to 
600 ft. per minute as an economical speed. At 600 ft. 
per minute with a feed of 40 cuts per inch, the rate of 
crater growth with respect to the total distance tra- 
velled in the cut is as shown in Fig. 11. The crater 
increases in size very quickly at the start, but the 
rate of growth decreases with greater distances cut. 
On the 0-4 per cent. carbon steel tested, 20,000 peri- 
pheral ft. is about the most which can be cut per 
tool grind as, at this distance, the crater begins to 
weaken the tool and the point of breakage is near. 
The crater width of 0-080 in. which can be expected at 
this point, corresponds to a depth of about 0-016 in., 
and this represents the minimum amount of carbide 
which has to be ground off the tool top face before it 
can be put back into service. 

The cutting land on the top face of a tool is reduced 
as the crater increases in size, and it is also reduced 
by wear on the clearance angle face below the cutting 
edge. Wear on the clearance face is affected by lack 
of rigidity of either tool or work, and is subject to most 
erratic variations. It is difficult to measure with 
accuracy, and is a very unsatisfactory means of judging 
tool performance when cutting steel. 

_ The grooved type of tool shown in Fig. 4, on page 180, 
is a flat-topped negative-rake tool with a V-groove 
located so as to leave a narrow land parallel to the 
cutting edge. The groove runs out on the cutting face, 
leaving the nose radius intact, and removing the area 
which would normally become cratered in use. The 
chips still curl upwards without causing much sign of 
heavy pressure on the back edge of the groove. 
main portion of the chip does not flow down to the 
bottom of the groove but slides across it by resting on 
each edge. The absence of the cratered area on a 
grooved tool appears to have a bearing on the tool effi- 





ciency, and it may be that the friction induced by a 
chip passing at high speed over a rough cratered area 
causes a complete change in the cutting conditions, and 
so affects the power required and the formation of the 
chip. As the chip normally curls 7m the initial 
formation of a crater is more likely to be due to chemical 
attack and welding than to heavy mechanical abrasion. 
It might be expected that the rollers of a stead 
operating on the machined surface would cause wor 
hardening, but this effect is very slight, and under 
workshop conditions, practically immeasurable. 
Grooved tools are not used for general turning work. 
The characteristic coiled chip depends on the ratio 
of the maximum and minimum diameters of the cut 
surface. If this ratio is small, satisfactory tight coils 
are not produced, and a chip formation results which is 
difficult to handle. Conventional turning tools can 
often be a to break chips into short curls, by 
directing the chip flow either against the tool tip or 
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against the work. The grooved tool encourages chip 
continuity and so enables the chips to be directed clear 
of the rollers. The tool is weaker than a conventional 
tool, but being well supported against the work—which 
is itself restrained by rollers—excellent tool life can be 
obtained. 

The worst operating condition for a grooved tool is 
facing, as the lengths of the chip on both edges are 
practically the same and the chip does not coil into a 
corkscrew formation, but tends to roll up like a clock 
spring, and subsequently tangles round an obstruction. 

The high production capabilities of carbide tools, 
and the difficulties of handling and breaking the chips, 
are responsible to some extent for the present tendency 
to simplify tooling and even to revert to single-tool 
cutting. A typical high-production centre lathe is 
essentially a single-tool machine, as nearly all the work 
is carried out by the rear tool; a square turret is pro- 


The | vided at the front for tools for recessing, undercutting, 


ending, and similar operations. By restricting the 
main turning to the rear tool, chip disposal is simplified 
as the turnings are directed to the rear, clear of the 





operator. 





That the failure of a tool by breakage which, with a 
high-speed steel tool would necessitate a regrind, may 
scrap & carbide tool completely. Less liberties can be 
taken with modern cutting tools, and the speeds and 
feeds have to be more rigidly controlled. Some 
has been made with two-blade carbide-tipped drills 
for use on cast iron and brass, but drills for steel are 
rarely satisfacto: The centre of the drill point is 
subjected to combined crushing and torsional stresses, 
and usually fails by breakage. High-speed cutting is 
impossible as the centre is approached, and this in- 
creases the probability of failure. 

Attempts have been made to eg the cutting 
conditions replacing the usual blunt point at the 
drill centre by a narrow slot, with the intention of 
leaving a small-diameter core intact at the centre of 
the hole, in the hope that the core would repeatedly 
break off as drilling proceeded. The drills were not 
satisfactory, and considerable difficulty was experi- 
enced in keeping the centre slot clear of the pieces of 
broken core. The provision of the slot, while removing 
the absolute centre, e two additional cutting 

ints which had to operate at low speed, and failure by 

kage occurred in every case. Conditions can be 
improved by allowing for a core of relatively large dia- 
meter and passing this through a hollow drill, so making 
the operation one of trepanning. Such a drill is 
restricted for use with through holes, otherwise the core 
cannot be removed. 

Bar machines present special problems in the applica- 
tion of modern cutting tools; cutting are hi 
and work diameters are small so that rotational 
speeds are necessary. The requirement for a wide 
speed range for screwing and forming has already been 
mentioned, but another major problem remains, due 
to the difficulties resulting from rotating long bars at 
high s . Special precautions have to be taken in 
centralising the tail ends of the bars, and heavy chucking 
is necessary if the grip is not to be loosened by the 
whirling of the bar. It is advisable to provide power 
operation of the chuck and of the feeding of the 
bar 


Tool wear effects a change in the machining process, 
since the cutting tool takes up a different shape from 
the original and this influences the cutting action, as 
far as the type of chip flow is concerned. A negative- 
rake turning tool gradually takes up the characteristics 
of a tool with positive rake as the cutting face craters 
in use, and as the change takes place the chips coil to 
smaller and smaller radii, and in doing so create 
greater pressures on the face of the tool. The rate of 
deterioration ually increases until failure results 
by breakage of the edge. 

One of the main difficulties of rapid machining pro- 
cesses is to handle the chips so as to avoid to 
the operator and at the same time ensure that the 
chips do not interfere with the action of the machine. 
On complicated multi-tool set-ups the chips cannot be 
allowed to take up the ideal form of straight ribbons, 
as such chips rapidly wind themselves round various 
projections. The problem with milling is much sim- 
plified as the cutting is automatically interrupted, and 
continuous chips are never produced. 

On turning work the chips must be broken, unless 
the tool shape is such that they break themselves as 
they leave the tool nose. The usual method of break- 
ing the chips is to present an obstacle in their path 
which causes them to undertake a sudden change of 
direction sufficient to cause them to fracture. The 
provision of a step immediately behind the cutting 
edge will, if suitably proportioned, break the chips into 
short pieces, but this can only be done at the e: 
of reduced tool life. Another method for the cork- 
screw-type of chip is to guide the coiled chip into an 
abutment placed some little distance from the cutting 
edge, so as to break the coils into short lengths which 
fall into the tray of the machine, as shown in Fig. 5, on 
page 180. 

The heat-resisting quality of carbide tools enables 
coolants to be eliminated on many operations. There 
is a little advantage to be gained in cutting efficiency 
from the use of coolants, but the advantage is often 
negatived by the excessive splashing. On straight- 
forward turning operations, perhaps the chief advantage 
resulting from the use of suds is that the chips are 
cooled and there is less likelihood of burns to the 
operator. 

There is little fundamental difference between 
cutting with a lathe tool and cutting with a milling 
cutter, and the drive to the spindle of a milling machine 
can be compared with the spindle drive of a lathe, since 
the operating conditions are very similar. As with 
turning, the introduction of carbides has necessitated 
an increase in the speed range of general- 

illing machines. The range must be wide cabugh to 
handle efficiently small-diameter carbide cutters and 
large-diameter high-speed steel cutters. The cutting 
speeds for carbide-tipped milling cutters may be about 
the same as for turning tools, but in milling it is usual 
to reduce the speed slightly, to conserve the life of the 
more expensive cutter. Not only is the milling cutter 
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expensive in first cost, but the cost of regrinding after 
use is very high, compared with the cost of recondition- 
ing @ lathe tool. 

none repect the milling machine has an advantage 
over the lathe. On a lathe, the correct cutting speed 
has to be obtained with different diameters of work, 
and this must be done by adjusting the rotational speed. 
The milling-machine speed is determined not by the 
size of the work, but by the rotational speed of the 
spindle and the diameter of the cutter. The inter- 
mittent nature of a milling cut imposes a fluctuating 
torsional load on the spindle, and a heavy rotating 
mass on the spindle is useful in maintaining uniform 
velocity of this member. The rotating mass may take 
the form of a heavy final-drive gear which can be 
assisted by auxiliary flywheels mounted on the spindle 
nose and on the arbor. The full advantage of flywheels 
can only be obtained at high speeds, and it is therefore 
better to use small cutters at high rotational speeds in 
preference to large cutters running slowly. 

The chip load which may be imposed on a milling 
cutter tooth is almost independent of the diameter of 
the cutter, and the feed is determined by the permis- 
sible load per tooth and the number of teeth brought 
into operation per minute. Rapid s changing is 
eens am a milling ssottinnt end the drive to 
the spindle can be simplified on this account. The chip 
load on each milling-cutter tooth varies throughout the 
cycle ; it is not of constant value as it is with a lathe 
tool. In face milling, the size and position of the cut 
area, relative to the diameter and position of the cutter, 
determine the load on each tooth, and, in conjunction 
with the cutter lead angle, give the chip thickness 
normal to the cutting edge: this varies throughout 
the cut. The maintenance of a satisfactory chip thick- 
ness is an important factor which affects the life of the 
cutter between grinds. As with lathe tools, the simpler 
the form of cutting edge the better are the cutting 
conditions, and tool shapes—which on a lathe would 
produce ,dangerous ribbon-like chips—may be used 
with advantage, since the chips are automatically 
broken at each interruption of the cut. 

The surface finish of work, after being milled with 
carbide tools running at high speed, is usually much 
better than that obtained from high-speed steel tools, 
and advantage has been taken of this to eliminate 
grinding some components. For both turning and 
milling, high cutting speeds give less cutter life, but 
reduced cost by saving production time. An economic 
balance must be struck between the relative costs and 
the cutting speed to be used. So many factors are 
involved that a true analysis becomes exceedingly com- 
plicated, and unless large quantity production is 
anticipated it is rarely worth while. 

The true value of the performance of a cutting tool 
must take into account the cost of regrinding the tool 
after use, and with carbide tools the cost of sharpening 
may be considerable. This is particularly so with 

ing cutters. Much can be done to reduce the cost of 
sharpening, if the tools are designed so that the mini- 
mum amount has to be removed when sharpening is 
necessary. Many tools are badly designed the 
point of view of economy of carbide and subsequent 

inding. There is rarely much virtue in large tips ; 
they are high in first cost, difficult to braze without 
cracking, and have to be handled with great care when 
grinding. Carbide tools are difficult to grind and there 
is room for much work in this field. Some success has 
resulted from the use of coarse grit diamond-impreg- 
nated grinding wheels, ing at a peripheral speed 
as high as 10,000 ft. per minute, but the rate of removal 
is still very low compared with what can be expected 
from high-speed steel grinding. 

Unbalanced progress in the development of cutting 
tools has left the production engineer and the machine- 
tool designer in a somewhat difficult position. Econo- 
mic s for some tools have advanced tremendously, 
but the speeds of other tools have made little progress. 
Tools of the carbide type, but with greatly increased 
toughness, heat resistance, and abrasion resistance, are 
now urgently needed. Given these qualities, the most 
difficult problems would approach solution. 





GLascow UNIVERSITY ENGINEERING SocieTy.—The 
Year Book of the Glasgow University Engineering 
Society for 1947 has recently been issued. It contains 
a list of office bearers and a programme of events, 
meetings and visits for the 1947-48 session; articles, 
biographies, notes and news of interest to past and 
present engineering students of the University, and an 
alphabetical list of alumni. This list, which occupies 
68 closely-printed pages, comprises not only members 
of the Glasgow University Engineering Society, but also 
graduates and other past and present students of engi- 
neering and naval architecture. Their addresses, present 
positions and year of graduation, or of last attendance at 
el are included. Further particulars regarding the 
Society are obtainable from its honorary secretary, 
James Watt Engineering Laboratories, The University, 
Glasgow, W.2. 
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HYDRAULIC APPARATUS. 

591,663. Discharge Regulator for Turbine. Boving 
and Company, Limited, of London, and D. A. Akins, of 
London. (5 Figs.) May 17, 1945.—The object of this 
invention is to provide a relief discharge regulator for 
a hydraulic turbine plant to secure a predetermined 
constant discharge of water through the combined 
turbine and discharge regulator. It is particularly 
intended for use with the concrete spiral casings of large 
plants of the vertical-shaft type, such as are erected in 
the dams of large irrigation plants. In Figs.1 and 2, 
ais the spiral casing of a hydraulic turbine, d is the inlet 
to the casing, and c is the vertical shaft of the turbine 
runner, to which the water flowing in the spiral casing a 
is admitted by inlet guide vanes d. The outlet from the 
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turbine runner is shown at e and leads to a tail race f. 
The alternator A is driven by the turbine shaft c. 
Opposite the inlet b, the spiral casing a is formed with a 
gap i, leading to a discharge conduit j. Shutters k, 
Fig. 2, are pivoted by vertical spindles J and arranged to 
close or open the gap i. The shutters k, when closed, 
provide a smooth continuation of the spiral casing a 
across the gap i, so that there is no interference with the 
water flow in the spiral casing a when the turbine operates 
under maximum flow and at full capacity. A servo- 
motor operates the shutters k, and works in opposite 
phase to, and in conjunction with, a servo-motor which 
opens and closes the gates of the inlet guide vanes d 
leading to the turbine runner, and is controlled, as usual, 
by the turbine governor. (Accepted August 25, 1947.) 


MOTOR VEHICLES. 


592,169. Hydraulic Shock Absorber. Monroe Auto 
Equipment Company, of Monroe, Michigan, U.S.A. (5 
Figs.) December 7, 1942.—The invention relates to 
hydraulic shock absorbers for vehicles, the object being 
to utilise the full volume of the pressure cylinder in such 
@ Way that the length of the shock absorber is not appre- 
ciably increased. In the drawing, A is the pressure 
cylinder, B is the reserve chamber, and C is the piston 
assembly embodying the invention. The cylinder A 
is provided at its upper end with a closure 19 and at its 
lower end with a base compression valve assembly 11. 
The casing member 12 is mounted at one end upon the 
closure 10 and is provided at its other end with a closure 
13. The piston assembly C in the pressure cylinder A 
is carried on the end of a rod 16 that slides through the 
closure 10. This piston assembly consists of a piston 17, 
provided through its body 18 with inner and outer sets 
of passages 19 and 20. Disc valves 21 and 22, on the top 
and bottom, respectively, of the body 18 of the piston, 
control the flow of fiuid through the passages 20 and 
19. Valve 22 is. controlled by a coiled spring 27. 
Valve 21 is provided with a spacer disc 50 which has at 
its periphery one or more slots which allow the fluid to 
leak from the passages 20 in the piston to the upper 
portion of the cylinder A during the downward movement 
of the piston. The base compression valve assembly 11 
consists of a body 60, provided with inner and outer sets 
of passages 61 and 62. A disc valve 63 is on top of the 
body 60 and is normally held to close passages 62 by a 
light star-shaped spring. The valve 63 has openings 
registering with the inner set of passages 61. A disc 
valve 65 is on the underside of the body 60, and normally 


(591,662) 





closes the inner set of passages 61. In use, when the 
piston 17 initially moves dowuwards, the fluid in the 
passages 20 will pass through the slots in the disc 50 into 
the space in the cylinder A above the piston. During 
further downward movement of the piston the pressure 
of the fluid in the lower part of the cylinder A wil] 
increase sufficiently to flex upward the peripheral portion 
of the valve 21 and thereby permit the fluid to flow 
upwards through the piston from the lower part of cylinder 
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(592.169) 
A to the upper part. Just afterwards the lower disc valve 
of the valve assembly 11 will likewise be opened, so that 
fluid may flow from the lower portion of the cylinder A 
to the reserve chamber B. Upon the upward rebound 
stroke of the piston 17, fluid in the reserve chamber B 
will flow upwards through the passages 62 past the valve 
63 into the lower end of cylinder A. Likewise, fluid in 
the upper portion of the cylinder A will flow downwards 
through the opening 19 past the valve 22 carried by the 
piston 17 to the lower part of the cylinder A. (Sealed.) 
MINING. 

592,230. Coal-Sorting Device. B. A. Collieries, Limited, 
of London, and H. Hardwick, of Bestwood, Nottingham- 
shire. (5 Figs.) October 4, 1944.—This invention is a 
device for sorting or grading coal. Its object is to reduce 
the amount of physical effort required in the sorting 
process and to increase the speed of operation. The ring 
shaped table 1 is built up of steel plates and rotates on a 
series of rollers, being driven by any convenient source of 
Power. Spaced around the table are placed deflectors in 
the form of scrapers 2, 3, 4, 5 and 6. Each of these 
scrapers is fixed immediately above the surface of the 
table and is arranged so that material which is brought 
in contact with a scraper is urged to the outer periphery 
of the table and falls off down a chute indicated at 7; 
&@ conveyor such as 19 may be associated with each chute 
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for conveying the material to a delivery point. The 
scrapers 2, 3, 4 and 5 extend inwards for a comparatively 
short distance, but the scraper 6 extends the full width 
of the table. A stationary upstanding skirt 8 is placed 
around the inner periphery of the table and a similar, but 
interrupted, skirt 9 is provided around the outer periphery 
between the discharge chutes. The coal to be sorted is 
deposited on to the table at 10 from a conveyor and the 
area of deposit in the rear of the last scraper 6 is clear of 
the scrapers 2, 3,4 and 5. Operators are located at the 
positions 11, 12, 13, 14, 15, 16, 17 and 18, and push the 
Pieces of coal to be swept off by the different scrapers into 
the path thereof, and the segregated lumps are then con- 
veyed to the desired delivery points. (Sealed.) 





